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Rehearsal for Mach 3 at 100,000 
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IROQUOIS development engines have completed over 
5,000 hours of bench running in these test cells at 
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Over 100 hours were accumulated during a recent 






series of test runs at the NACA Lewis Flight Propulsion 






laboratory, Cleveland, Ohio. 






Further tests will be conducted in Orenda's new high 
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over the widest range of speed and altitude. 










IROQUOIS test results at NACA Lewis Flight 
Propulsion laboratory, Cleveland, U.S.A. 







1. Probably highest dry thrusts recorded in North America 
for turbojets. 







2. Successful operation under sustained high inlet temperatures. 





3. Normal relights up to 60,000 feet, the limit of the tunnel, 
proved effectiveness of Orenda patented method. 






4. Altitude handling improvements incorporated withintwo months. 


ENDA 5. Thrust/weight 5:1. 


6. Thrust—in the 20,000 Ib. class (without afterburner). 
ENGINES LIMITED 
MALTON, CANADA 
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*Seecceceee®” 
the great private French carrier 
specializing 
in long-range African services 


day by day enhances 
its international reputation 


through 


% the extent of its equipment : ultra- 
modern repair shops occupying nearly 
39,000 sq.ft. of covered area 


% the quality of its fleet : Super DC-6 Bs, 
DC-4s, Nord 2502s, Herons (several four- 
jet DC-8s on order) 


%* the extent of its network : 50,000 miles 


% the quality of its crews, the world’s most 
highly trained crews on the African 
routes 


*% the reputation of its service : rewarded 
“Qualité France ”. 


with the seal 
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Marconi in Radar 





29 Countries use 


Marconi Radar 


COMPLETE CIVIL AND MILITARY 
RADAR INSTALLATIONS 


MARCONI 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND 


There is no comparable 


airliner... 


SO modern yet backed 


by so much experience 





viexers VISCOUNT BI Of@4O 


FOUR ROLLS-ROYCE DART PROPELLER-TURBINE ENGINES 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED WEYBRIDGE SURREY ENGLAND 
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Under Development: 
Giant Airfield Refueler 


10000 1.G. 


for Com mercial Jetliners 


Delivery capacity: 


i 750 1.G./min. 


Short time on the ground 
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Fully automatic controlled 
STRUVER 

Standby Generating Sets 

ir-cooled DEUTZ Diesel Engines 

air traffic contro] PUrposes 


with q 
for 


Emergency Power Units 
Gir- or water-coole 
control and s 

for current 


and as 5 


d with automatic 
ynchronising equipment 
supply to the Girport 
tandby power sets 





* Mobilstarter "' 35 kW, 1500 amps., 28 volts. 
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WORLD-WIDE INDUSTRIAL ORGANIZATION 


for every take-off Air France 
presents 


a new aircraft 


In its modern, specially equipped workshops, Air France employs more than 
6,000 technicians to inspect and maintain its aircraft. 

After every flight, the aircraft coming in from a trip is taken to the hangar where all 
its essential components are examined. After 50 flying hours the check is even 
more meticulous. Every 150 hours the inspection takes a full day, and every 
1,800 hours 4 days. 

Engine, propeller blades, airframe, undercarriage, radio and radar equipment, no 
part or system escapes the specialists’ searching examination. 


Its far-reaching inspection organization, the size of its fleet and the skill of its elite Al i - R A hw Cc & 


crews give Air France the qualities which make of it the specialist airline in long- THE WORLD'S LARGEST A/RLINE 
distance services. 


in the forefront of progress... 
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It’s dazzling when you look up! 


It’s hard to look the sun in the eye. Just as it’s hard to 
contemplate the possibility of flight into Space. Yet the 
possibility, like the sun, is clearly there. Will it be realised 
in our children’s lifetime, or theirs? Nothing is certain. 
But the promise of this International Geophysical Year 
is that it will bring such an achievement appreciably 
closer. 














»acclaims the I.G.Y. 


The international aircraft fuelling service of 


THE BRITISH PETROLEUM COMPANY 





Top decision-makers in the U.S. Armed 
Forces and their civilian counterparts have 
a common complaint: there aren’t enough 
hours in any day to accomplish all the things 
they’d like to do; nor enough days in any 
week to go all the places they should go. 


That's why Lockheed built the JETSTAR 
— a 10-passenger “‘economy size”’ jet trans- 
port that can match the performance of the 
big jets at only a fraction of their costs. 


In the JETSTAR you can go any place 
in the world in the shortest possible time, in 







How to do 6 days work 
in a 5-day week 


\\S 


fully pressurized and air-conditioned com- 
fort. The JETSTAR cruises at 500 knots, 
above the weather at altitudes up to 45,000 
feet. What’s more, it’s so amazingly quiet 
(due to aft fuselage mounting of engine jet 
pods) that in-flight group discussions can be 
held in normal conversational tones. There 
are facilities for desk work and dictation, 
sleeping accommodations for overnight 
flights, toilet and galley. Even after trans- 
continental non-stop flights, the JETSTAR 
delivers its passengers to their destination 
feeling fit and ready for work. 


Lo 
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ees SETSTAR 





By taking you where you want to go, 
when you want to go, at jet speeds — and 
enabling you to work enroute — the JETSTAR 
can literally help you do 6 days work in a 
5-day week. 


The only aircraft of its kind flying today, 
the JETSTAR has built-in stamina that assures 
optimum utilization at the lowest dollar cost 
—a distinguishing characteristic of Lock- 
heed military as well as civilian planes for 
a quarter century. 
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Tach he? h= 


h.p. free turbine for helicopter, aircraft and industrial applications 





Product of 
five years research 


and development background 
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Deadline Notes 


@ Stephen Wheatcroft, British aviation consultant, has warned 
that the cracking of the monopoly of Trans-Canada Air Lines 
at this time could plunge the public service into a $9 million- 
a-year deficit or force passenger fares upward. The British 
expert estimates that it may not be until 1966 before Canada 
can economically support two full transcontinental services. 
TCA could possibly meet “ rationed” transcontinental compe- 
tition in 1959 without going into the red. Both Canadian 
Pacific Airlines and Pacific Western Airlines are seeking 
permission to compete with TCA. The Progressive-Conserva- 
tive Government, headed by Prime Minister John Diefenbaker, 
has stated that they would like to see competition introduced 
gradually if this did not go against the public interest. Wheat- 
croft said competition would actually benefit TCA in some 
ways since it would end passenger complaints against the 
state-owned airline. Competition might stimulate more rapid 
technical progress but even this was not always in the public 
interest. ‘‘The industry faces a crisis as a result of the jet 
revolution, ’’ Wheatcroft said. Competition was forcing air- 
lines to use these speedier aircraft on routes where other air- 
craft might provide lower-cost service. 


@ The United States Government has granted Scandinavian 
Airlines System a permanent route to California. An exchange 
of notes took place at the State Department on July 8th between 
Under Secretary of State Christian Herter for the United 
States and the Envoys of the three Scandinavian Governments. 
Hitherto the SAS Polar Route between Scandinavia and the 
U.S. West Coast had been operated on a temporary basis. To 
obtain the permanent route between Scandinavia and Los Ange- 
les via the Arctic, the three Scandinavian Governments 
renounced the “ beyond rights”? they had been granted pre- 
viously in the air transport agreements between the United 
States and each of these countries. These rights would have 
allowed SAS to extend its New York route to such areas as 
South America. On the other hand, according to official 
sources quoted by United Press International, SAS retains the 
right to operate to Chicago. The Scandinavian company is also 
authorized to pick up passengers at Anchorage, Alaska, for its 
Polar route service between Scandinavia and Japan. 


@ M.J. van der Ploeg, who has been Executive Vice President 
of KLM Royal Dutch Airlines since 1954, has handed in his 
resignation for personal reasons, Interavia’s Amsterdam Cor- 
respondent reports. According to a statement by KLM Presi- 
dent General Aler, the resignation has been accepted with 
regret by the Board of Directors. Tribute was paid to Van der 
Ploeg for his contribution to the company’s development. Van 
der Ploeg, who will leave the company on December 31st, 1958, 
has stated that his decision to resign is in no way related to the 
pay dispute between the company’s pilots and the management. 


@ The economy class has only been in existence for a few 
months, but an inquiry held by KLM Royal Dutch Airlines 
during April and May among its economy-class passengers has 
clearly proved that a great many of them would not have 
travelled at all or would have crossed the Atlantic by another 
means of transportation, if there had been no economy class. 
In the first month after the introduction of the new class 
(April) this group of passengers made up nearly 17 percent of 
the total number of passengers, in May nearly 21 percent. An 
interesting feature of this inquiry is that 65 percent (in April) 
and 75 percent (in May) of the American passengers had an 
annual income of less than $10,000. 


@ Air France has taken up an option on twelve Sud-Aviation 
Caravelles which the company has held since 1955. The com- 
pany has placed an order for the first Caravelle flight simulator 
with Société d’Electronique et d’Automatisme. This equipment 
permits the complete training of Caravelle crews (pilotage, 
navigation, etc.) under normal and exceptional flight conditions. 
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@® Gaston Couturier has been appointed to succeed Frederic 
Filliol as Public Relations Manager for Swissair in Geneva. On 
July ist Filliol joined Donald R. Stiess, International Public 
Relations as Executive Vice President. 


@ Transportes Aereos Portugueses has extended its Lisbon- 
Paris service to Brussels ; since June 27th, the route has been 
flown three times a week (Mondays, Wednesdays and Fridays). 
Lockheed L-1049G and H Super Constellations providing first 
and tourist-class accommodation are used. It may also be 
mentioned that the company’s Lisbon-Kano-Luanda-Lourenco 
Marques service now also calls at Leopoldville in the Belgian 
Congo. 


@ Six Fokker Friendships are to be ordered under airline 
re-equipment plans for the Portuguese East African line, 
Divisao de Exploracao dos Transportes Aéreos, and the Angola 
line, Divisto dos Transportes Aéreos, Interavia’s Johannesburg 
Correspondent writes. DETA will replace Dakotas with Friend- 
ships between Lourenco Marques and Johannesburg, Durban 
and Salisbury and extend services to Elisabethville and Nairobi. 
It will also buy two Dakotas from Transportes Aéreos Portu- 
gueses, bringing its Dakota fleet to five. Two de Havilland 
Herons are also to be bought. The rest of the fleet, three 
Lodestars, four Doves, four Rapides and two Junker Ju-52s 
are to be sold. DTA plans a service from Luanda to Windhoek, 
South West Africa. In line with the Portuguese plan to link all 
Portuguese territories by air, Transportes Aéreos da India 
Portuguesa recently opened a Skymaster connection between 
Goa and Lourenco Marques via Aden and Dar-es-Salaam, and 
extensions are planned to Macao and Timor. 


@ The 1,000th airliner of the DC-6 and 7 series was delivered 
recently at the Santa Monica Division of the Douglas Aircraft 
Company. Manufactured for United Air Lines, the DC-7 was 
the 57th such transport delivered to the airline and the 151st 
DC-6 and 7 series airliner placed in service by United. The 
1,000 transports were sold to 53 airlines—23 domestic and 
30 overseas—and to the Air Force and Navy. Of the total, 
174 are DC-6s, 60 are DC-6As, 268 are DC-6Bs, 106 are DC-7s, 
111 are DC-7Bs, 114 are DC-7Cs and 167 are military counter- 
parts. The first DC-6 was sold for about $640,000 in 1947. 
The larger and more luxurious DC-6B currently is valued at 
$1,450,000 and the DC-7C at $2,300,000. Total value of the 
1,000 airliners is approximately $1,300,000,000. Backlog of 
undelivered transports of the DC-6 and 7 series totals 41 with 
production scheduled to continue through November at Santa 
Monica. 


@ Don R. Berlin, President of Vertol Aircraft Corporation, 
has announced the receipt of a military letter contract for the 
manufacture of ten new twin-turbine Vertol 107 transport 
helicopters. The letter contract, awarded by the Navy Bureau 
of Aeronautics and financed by the U.S. Army Transportation 
Corps, is valued at more than $8,000,000. The Vertol 107, which 
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the Army has designated the YHC-1, will be powered by two 
turboshaft engines. Seven of the new helicopters will be 
equipped with twin General Electric T58 engines totalling 
2,050 horsepower, and three with twin Lycoming T53 engines 
totalling 1,650 horsepower. A prototype of the Model 107 has 
been in test flight status since April. The helicopter will 
provide a number of features attractive to the military services : 
the rear loading door can be left open in flight to accommodate 
cargo or weapons too long to fit in the cabin. The rear open- 
ing is equipped with a ramp that will permit wheeled vehicles 
to be driven into the cargo area. A side entry to the cabin is 
provided behind the cockpit. F 

@ Convair Division of General Dynamics Corporation has 
announced approval of a total contract of $6,700,000 for 
electronic modification of 131 supersonic F-102A Delta Daggers 
at the Palmdale facility. The changes involve modification 
of the aircraft’s fire control system. A letter contract for 
$2,531,000 was awarded by the U.S. Air Force last December. 
To date 55 aircraft have been modified and put back into 
service. 


@ J.R. Dempsey, 36, Manager of Convair-Astronautics, has 
been appointed a Vice President of Convair Division of General 
Dynamics Corporation. Dempsey, who also will continue as 
Manager of Convair’s Astronautics Division, became programme 
Director for the Atlas in 1954. He was named Astronautics 
Manager when the new operating division was established on 
March 8th, 1957, to carry out the Atlas programme and other 
projects leading toward space flight. In December 1957 
Dempsey was appointed to the National Advisory Committee 
for Aeronautics’ Special Committee on Space Technology. 


@ The U.S. Army has awarded Hiller Helicopters of Palo Alto, 
Calif. a $5,470,000 contract for the production of the H-23D 
three-seat helicopter. The contract involves 108 of these new 
helicopters to be used for training, observation, reconnaissance 
and evacuation missions. The H-23D is a development of the 
H-23C. A few data: Powerplant 1 x Lycoming V0-435-A1C 
of 250 h.p.; gross weight 2,700 lb. ; max. speed 95 m.p.h. ; 
cruising speed 82 m.p.h. ; range approx. 200 miles. 


@® Orenda Engines Limited has announced that a seven-year 
production programme has come to an end with the delivery 
of the last Orenda jet engine to the RCAF. The manufacturers 
reported that this engine was the 3,794th off the assembly line. 
Orendas are used in RCAF Sabre and CF-100 fighters and by 
the air forces of Germany, Belgium, South Africa and Colombia. 
The first production engine, delivered in 1951, weighed 2,700 Ib. 
and generated 6,400 lb. of thrust. Through constant develop- 
ment the weight was reduced and power increased until the 
final engine weighed 2,300 lb. and produced 7,500 lb. of thrust. 


@ A.V. Roe Canada Limited has submitted to the Toronto 
Metropolitan Council a plan for a 75-m.p.h. Monorail system 
between Malton Airport and the main railway station in 
Toronto, providing commuter service for various other areas. 
The plan proposes a 19-mile route costing about $76 million. 
The Monorail would whisk passengers from Malton to Union 
Station in 17 minutes at a break-even cost of about 73 cents. 
It is suggested as a proving route for a system which could 
some day link other nearby towns. In 25 to 30 years, the report 
says, population growth in Southern Ontario may make an 
inter-city Monorail system for passengers and light freight 
feasible. 

@ First runs are now being made at Woodford, Cheshire, on 
Avro’s new £100,000 supersonic wind tunnel—believed to be 
the largest of its type in Europe—and capable of operating 
from Mach 11% to 3%. 

@ The Nederlandse Instituut voor Vliegtuigontwikkeling 
(Netherlands Institute of Aircraft Development) in its annual 
report for 1957 states that in addition to current development 
work on the Fokker F.27, the NHI. H.3 and the Aviolanda 
AT.21, the Institute has also turned its attention to the pro- 
blems of unmanned aircraft. All work in this field is carried 
out in close cooperation with the entire Netherlands aircraft 
industry. It is expected that the first test launchings of such 
vehicles will take place this year. Work on the Fokker F.27 
centred on the development :of a combined passenger/freighter 
version to be known as Combiplane. A large part of the design 
work for this version was carried out and financed by Fairchild 
Engine & Airplane Corporation. The management of the 
Institute is in the hands of Professor H.J. van der Maas, C.A.F. 
Falkenhagen, H.P. Jongsma and Major General W. J. Reynierse. 


@ SNECMA (Société Nationale d’Etude et de Construction de 
Moteurs d’Aviation) is now developing an experimental version 
of the Super Atar as powerplant for the Super Caravelle. It is 
also intended that the Super Atar should equip the Mirage IV 
bomber designed for Mach 2 speeds. 


@® EFA, Etudes & Fabrications Aéronautiques, of France has 
been awarded a contract by the Belgian Air Force for an 
undisclosed quantity of automatic parachutes of the type 
already in service with the French Air Force and with several 
other air forces. An order has also been received from the 
Government of Israel for a chrono-barometric parachute release 
developed by EFA. The device is at present also being 
evaluated by the U.S. Air Force, and demonstrations are 
planned in Belgium and India. 

@ The Morane Saulnier MS.760 Paris jet communications air- 
craft has been awarded a Certificate of Airworthiness by the 
United States Civil Aviation Administration. 


e The twin-engined Bristol 192 helicopter 
made its first flight on July 5th, 1958, at 
Bristol’s Weston Division, Weston-super- 
Mare. Type 192, which is now in produc- 
tion for the RAF, is powered by two Napier 
Gazelle turbine engines; it has an all-up 
weight of 18,000 lb. and a cruising speed of 
120 knots. On trooping operations (250 n. 
m.) 18 troops can be carried, together with 
a crew of two. On shorter range opera- 
tions, as many as 25 troops can be accommo- 
dated. A maximum distributed load of 
6,000 lb. can be carried. 


e The USAF’s Strategic Air Command 
anounces that the B-70 long-range super- 
sonic bomber under development at North 
American has been christened the Valkyrie. 
It is also confirmed that the aircraft will 
be capable of speeds three times that of 
sound and will approach its targets at alti- 
tudes above 70,000 ft.. 


e The Broussard with super circulation 
constructed by Société des Avions Max 
Holste has recently commenced flight test- 
ing. The new high-lift device consists of 
a leading edge slat extending over the 
whole span together with efficient trailing 
edge flaps, and provides considerably in- 
creased lift at low speeds. 


e The Lycoming Division of Avco Manu- 
facturing Corp. announces receipt of two 
production contracts totalling $16,000,000 
for the T53 turbine engine from the U. S. 


768 


Workshop Briefs 


Army and USAF: for the T53-L-3 turbo- 
prop unit (works designation LTC1F-1) : 
$6,000,000 ; for the T53-L-1 helicopter unit 
(works designation LTC1B-1) : $10,000,000. 


e Sperry Gyroscope Company, Division of 
Sperry Rand Corp., has developed a heli- 
copter flight control system with a weight 
of only 40 lb., which provides complete con- 
trol about all three axes and permits a 
predetermined altitude to be held. 


e The Borgward-Focke Kolibri 1 three- 
seat helicopter with 260 h.p. Lycoming 
engine began flight testing on July 9th, 
1958. Production is to start this year. 
Agency reports mention a sales price of 
DM 150,000 to 200,000. ” 


@ The Jodel D.140 Mousquetaire developed 
by Société Aéronautique Normande made 
its first flight on July 4th. A second model 
will be handed over to the Flight Test 
Centre within the next few weeks, and a 
batch of 100 put in hand immediately 
afterwards. 

e@ Delays in powerplant development may 
force North American’s X-15 rocket re- 
search craft to make its initial flight with 
two XLR 11 rocket engines in tandem, such 
as powered the Bell X-1A. More powerful 
engines (by Reaction Motors Inc.) would 
be installed later. This would mean that 
the X-15 performance envelope will not be 
explored as soon as expected, although 
first-phase operations will apparently pro- 


ceed on schedule. Meanwhile at the U. S. 
Navy’s Johnsville Air Development Center, 
Pennsylvania, the X-15 is undergoing a 
comprehensive programme of simulated 
flight testing. 

e To reduce the risk of mid-air collision, 
which according to the experts’ findings is 
more likely to occur during the hours of 
daylight than at night, the USAF’s Air 
Training Command is in the process of 
painting all its aircraft with daylight fluo- 
rescent paint know as Day-Glo. The paint, 
produced by Switzer Bros., Cleveland, Ohio, 
has been proved exceptionally effective in 
increasing aircraft discernibility under all 
daylight conditions, and exceptionally so 
under conditions of reduced visibility aris- 
ing from smoke, haze, dust, etc. 


e The Lockheed P3V-1, which is being 
built by Lockheed under a U. S. Navy con- 
tract, is the United States’ first turboprop- 
powered anti-submarine aircraft and will 
probably eventually replace the Lockheed 
P2V Neptune. Modifications have been 
made to the civil Electra airframe to cope 
with the extensive range of equipment 
necessary for the anti-submarine ole. 
Below the forward fuselage a longish blister 
is evident, and the centre fuselage mounts 
a radar dome ; the extended rear fuselage 
is pointed and houses the magnetic appa- 
ratus for detection of submerged vessels. 
The first flight of the prototype is sche- 
duled for August 1958. 
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PILOT FLYING ON DECCA — 
FLIGHT LOG. 





, 

















At 

















LA 














M 














“a. 














San 




































































». 




































































a 
| 
I 

















In the trials, held off the Orkneys, the holding area and runway were 
simulated exactly as for London Airport. In the above chart, used 
during the trials, the holding area with 4, 6and 8 minute orbits 
is clearly shown together with the required track to the run- 
way also clearly marked with altitude checks down to the 
threshold. With the Flight Log the pilot was able to 
navigate precisely at every stage of the flight, greatly 
simplifying the entire holding and approach 
procedure, 


tHE DECCA 
- NAVIGATOR 


THE WORLD'S MOST ACCURATE NAVIGATOR SYSTEM 


THE DECCA NAVIGATOR COMPANY LIMITED LONDON 





Recent air traffic control trials carried out by the Ministry of Transport 
and Civil Aviation in a D.H. Comet have proved that, with the Decca 
Navigator Flight Log, jet aircraft can be navigated accurately regard- 
less of altitude or weather conditions. 

No other aid is either suitable or accurate enough for holding at 
altitude within a defined area. With Decca, such areas can be designated 
independently of ground facilities and flown exactly regardless of drift. 
Exhaustive tests showed that, with the Flight Log, pilots were able to 
leave a holding area with a very high degree of precision, track can be 
maintained precisely during the descent from the holding area to touch 
down, giving the pilot a continuous check of altitude against distance 
from touch down. 

Knowing exactly where he is at all times by reference to his pic- 
torial display, the pilot has an independent check on radar control, and 
being able to navigate himself accurately in the terminal area his R/T 
communication with such control is greatly reduced. The safety of all 
aircraft is increased by the consequent lightening of the load on the 
Radar controller. Improved accuracy in time and position keeping, 
results in the reduction of delays enabling the maximum landing 


rate to be achieved. 











IN ELECTRICS, TOMORROW 






HAS ALREADY COME 



























The aircraft electrical power systems of tomorrow 

are already in the air—thanks to ENGLISH ELECTRIC. 
Nobody any longer doubts that Constant Frequency 
A.C. is the electrical power system for large aircraft 
of the future. Nor can there be much question that 
the system of choice is the system that has already 
logged tens of thousands of flying hours in hundreds 
of modern multi-jet aircraft—the system based on 
the Sundstrand Alternator Drive Unit. 

A Drive Unit of this design is now in full production 
by ENGLISH ELECTRIC, and is already piling 

up flying hours in British aircraft. So is all the 
ancillary equipment—the alternators, the 
switchgear, the motors, etc. 

With such a well-proved, finely-engineered system 
now at your disposal—actually on our store-room 


shelves, as it were—you could say that, electrically 





speaking, tomorrow arrived yesterday. 


ENGLISH ELECTRIC 


aircraft equipment 


THE ENGLISH ELBGCTRIC CO LTD: AIRCRAFT EQUIPMENT DIVISION, 
PHOENIX WORKS, BRADFORD 
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"REPORT GN PASSENGER FEATURES 





THE BOEING 707 STRATOLINER (above) is designed for me- 
dium to long-range routes ; the 707 Intercontinental, for over- 
ocean routes, and the 720 for short-to-medium range routes. All 
will bring unprecedented passenger comfort to the world’s 


PASSENGERS WILL RELAX in luxuriously 
comfortable cantilevered chairs that prc- 
vide unobstructed leg room. Built-in 
opaque window shades will cut any unde- 


airlanes. 








GALLEYS ARE LOCATED both forward 
and aft for efficient, flexible food service 
for up to 189 passengers. On ground, gal- 


leys are quickly serviced through special 
hatches. 








sirable glare. 





fits 


IN SPACIOUS 707 AND 720 CABINS, passengers will enjoy a 
ride totally free of fatigue-inducing vibration. At night, ovalled 
dome lights create the illusion of star-flecked sky. Windows— 
twice as many per seat row as in conventional airliners—provide 
unobstructed view even from aisle seats. Overhead passenger 
service units contain reading lights, call buttons, individual 
speakers. Ventilation system changes air rapidly without draft. 
Movable bulkheads and seats set in tracks can be changed to any 
combination of 4, 5 or 6-abreast seating to meet all competitive 
situations. 


707 AND 720 CABINS provide for club-like lounges forward 
and aft. They can be replaced by additional seating. Boeing 
jetliners combine passenger-pleasing luxury with economical 
flight and maintenance features that add up to profitable opera- 
tions for airlines. 


BOEMNM& 


Family of jet airliners 


These airlines already have ordered models of the Boeing family 
of jetliners : 


AIR FRANCE @ AIR INDIA ® AMERICAN @ B.0.A.C. © BRANIFF @ CONTINENTAL @ CUBANA 
LUFTHANSA @ PAN AMERICAN ® QANTAS @ SABENA ® TWA ® UNITED @ VARIG @ also MATS 








F-100 . . . wired for high temperature, 
supersonic flight, and Alaskan cold with 
Auto-Lite 350 


AUTO-LITE 350 WIRE gives top performance from 400°F. to -80°F. 


North American’s F-100 Super Sabre is designed any installation where extreme _ temperature 
to operate in extremes of cold, heat, and altitude. demands or chemicals are serious problems, consider 
And that makes Auto-Lite 350 silicone-rubber- Auto-Lite 350 Wire. 

insulated wire about perfect for the job. Many airframe manufacturers are finding that 
Flexible at — 70° F., Auto-Lite 350 Wire also has Auto-Lite 350 Wire reduces over-all production 
high resistance to flame, abrasion, and to most costs, too, compared with other types of high tem- 
aircraft hydraulic fluids, lubricants and fuels. In perature wire. 


¢ Flexible at temperatures below No discoloration at maximum ¢ Free stripping 
°F. operating cable temperatures * Manufactured in sizes 22 thru 2/0 
Smokeless : Flame-resistant 
Resistant to modern aircraft Easy printing of circuits with 


or an telaeee nd conventional marking machines 
and jet-type engines Meets Spec. MIL-W-8777, U.S.A.F. 


For complete information on Auto-Lite Aircraft Wire, including specifications 

and samples, write to... 

The 7 Auto-Lite Company, Export Division, Chrysler Building, New York 17, 
U.S.A. 
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GENERAL PURPOSE 
a HIGH-TEMPERATURE 
® AIRCRAFT WIRE 
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FULLER srew up with 


the aircraft industry 



































Douglas M-2 (upper left) made its first flight in 1926. The DC-8 (above) 
can cruise at speeds over 580 m.p.h. with a full passenger load. 


Thirty years ago when the Douglas M-2 was one of the hottest planes 
in the air, Fuller was serving the aircraft industry. 


Today, in the age of jets and missiles, Fuller finishes are used by most 
of the world’s major aircraft manufacturers. 


Through our long association with the aircraft industry, we have 
developed such specialized aircraft finishes as hydraulic fluid resistant 


primers which withstand Skydrol 500. And we have accumulated 

a vast store of knowledge and skills which better enable us to meet 

your precise requirements. 
Bring us your problems. We will be happy to work with you to develop 


finishes to meet your individual needs. Let us help you set up &)* RCRAFT FINISHES 
finishing schedules. 


Wherever you are, whatever your finishing requirements may be, 
there’s a Fuller representative to work with you. And behind every 
representative stands W. P. Fuller & Co.—the world’s leading producer 
of aircraft finishes. 


Executive Offices: San Francisco, California, U.S.A. 
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In preparation for the 
CARAVELLE’s entry into service on the 


scheduled air routes of two continents, 
Sud-Aviation is building up a world-wide 


maintenance and after-sales organization 


An eftticient after-sales service 


tor the most economical airliner 





Soe ee ee 
PPMP AT Kee a 





SOCIETE NATIONALE DE CONSTRUCTIONS AERONAUTIQUES U D AV AT 0 N 


37 - BOULEVARD DE MONTMORENCY - PARIS (16°) - TEL. : BAG. 84-00 — SUD AVIATION CORP. 500 FIFTH AVENUE - NEW’ YORK. 36. N.Y. U.S.A. 






775 


ROLLS-ROYCE DEVELOPMENTS 


Air Cooled Turbine Blades in Service 


The latest Rolls-Royce Avon turbo jet engines in 
squadron service have air cooled turbine blades. 
This feature permits the use of higher gas tempe- 
tures, giving an increase in thrust per pound of 
engine weight, without affecting blade life. 

The proving of this advanced feature in squadron 
service has established its basic reliability and air 
cooled turbine blades will be incorporated in the 
later marks of Rolls-Royce turbo jets and prop-jets 
for civil air transport. 


— another technical advance in 


ROLLS-ROYCE 


GAS TURBINES 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 


AERO ENGINES - MOTOR CARS .- DIESEL AND PETROL ENGINES - ROCKET MOTORS - NUCLEAR PROPULSIO 
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Charles S. Thomas 
New TWA President 


Jack Frye, LaMotte Cohu, Ralph S8. 
Damon, Carter L. Burgess, Warren Lee 
Pierson and now Charles S. Thomas 
during the two past decades Trans World 
Airlines has had an impressive array of 
presidents. New men have come and gone, 
and their appointment has often meant a 
reorganization of the whole TWA manage- 
ment, but all the time firm as a rock in 
the background has stood Howard Hughes, 
main shareholder and _ behind-the-scenes 
boss. 


Interavia readers are well aware that 
airline economics cannot be controlled from 
an armchair and that the air transport 
industry is not a 100 percent safe invest- 
ment. Trans World Airlines however — 
who can pride itself on being a serious 
competitor to PAA looks back upon a 
particularly eventful past. Perhaps all this 
has been to the taste of Howard Hughes. 


Like most airlines, TWA has grown from 
very modest beginnings, from a company 
which originally owned one single aircraft 
but had an aviation enthusiast as founder. 
Aero Corporation of California was founded 
in 1926, with a capital of $5,000, by 21-year 
old flying instructor Jack Frye and his 
first pupil Paul E. Richter. Two other 
small companies were later taken over, 
and late 1930 saw the foundation of TWA 
which initially flew only short stages on 
the U.S. West Coast but had chosen the 
far-sighted name of Transcontinental & 
Western Air Inc. 


Long before the war these regional ser- 
vices had developed into a transcontinental 
network from coast to coast ; the fleet of 
aircraft had grown ... and with it the com- 
pany’s problems. Shortly before the out- 
break of war Frye and Richter had to look 
around for a new financial supporter, find- 
ing him in the person of Jack Frye’s 
dynamic though sometimes incalculable 
friend Howard Hughes. 


Jack Frye was the first to go overboard, 
and gradually the names of Hughes and 
TWA became inseparable. Yet despite the 
latter’s economic resources TWA has had 
its financial difficulties up to the present 
day—perhaps because Hughes has other 
manifold and sometimes greater interests 
than air transport. 


His present awe-inspiring fortune — 
which probably places him among the ten 
wealthiest men in the world — springs 
from the Hughes Tool Company, which he 
inherited from his father and which enjoys 
a virtual monopoly in the supply of rock- 
bits for deep-well oil drilling*. But 
Hughes was not satisfied merely to enjoy 
his inheritance. He went into the film 
business, became the owner of the world’s 
largest chain of cinemas, an aircraft manu- 
facturer, an electronics industrialist, the 


* Cf. Howard Hughes — “The Enigma from 
Houston” in Interavia for July 1947 and “ TWA 
Grows Again“ in Interavia for May 1947. 


producer of missiles, etc. On the side he 
tried his hand, by no means unsuccessfully, 
as a record flyer and test pilot. And 
ultimately everything he touched succeeded, 
for this retiring man of 52 who shuns all 
forms of publicity possesses a determina- 
tion against which all resistance collapses. 


* 


Howard Hughes has never himself occu- 
pied the position of Chairman of the TWA 
Board. The Chairman whom he took over 
from Jack Frye, namely General T. B. Wil- 
son, was relieved of his functions in 1947, 
the time of TWA’s first serious crisis, and 
replaced by Warren Lee Pierson, a man of 
international fame, who continues to serve 
the company faithfully right up to the 
present day. 


The first president, LaMotte Cohu, did 
not last long. He was replaced in 1950 by 
Ralph S. Damon, who had made himself a 
name as reorganiser of Republic Aviation. 
But Damon died in 1956, and his place was 
taken for the brief period of one year by 
Carter L. Burgess, the former assistant 
Defense Secretary. After his departure 
Chairman Warren Lee Pierson acted as 
President until July 1958, when Charles S. 
Thomas was appointed. 


Thomas, now in his 62nd year, was Secre- 
tary of the Navy from 1954 to 1957 in suc- 
cession to James V. Forrestal, and is an 


old acquaintance of Howard Hughes. A 
Navy pilot in World War I, he has since 
been active in various branches of business, 
and his offices include a directorship of 
Pacific Finance Corporation, a firm with 
close connections with Lockheed Aircraft 
Corp. It is not impossible that the new 
President was recommended by Leonard 
Schwartz, formerly Lockheed’s Director of 
Commercial Sales, who was appointed a 
few months ago to advise Howard Hughes 
on his aviation interests. 


Some idea of the tasks awaiting the new 
TWA President can be gained from a 
glance at the balance sheets for the past 
few years : in 1956 a deficit of $2,300,000 ; 
1957 a deficit of $1,500,000; first five 
months of 1958, operating deficit of 
roughly $14,000,000. 


As will be seen, Charles S. Thomas is a 
courageous man. He is also reported to 
get on well with his new boss. 


* 


Editors’ postscript 


It has recently been rumoured that Howard Hughes 
has acquired a qualified minority or even a majo- 
rity holding in the Atlas Corporation financing com- 
pany from well-known financier Floyd Odlum. [f 
this information is correct, as may be possible in 
view of the long association between Odlum and 
Hughes, it may be that Atlas Corporation, which 
still has many of its old interests in the air trans- 
port industry, will replace Hughes Tool Co. as ma- 
jority stockholder in T.W.A. For the time being, 
however, this is pure speculation. 





Death of Dr. Edward P. Warner 


Dr. Edward P. (Pearson) Warner, first 
President of the ICAO Council, died at 
Duxbury, Massachusetts, on July 11th, 1958, 
of a heart attack. He had given many 
years of unstinted effort to the cause of 
air transport, and with his death one of the 
key figures in post-war aviation has dis- 
appeared ; a man who guided the fortunes 
of ICAO for more than a decade and played 
a decisive part in preparing the transition 
to the jet age. 


Born in Pittsburgh, Pennsylvania, on 
November 9th, 1894, Warner became inte- 
rested in aeronautics at the age of fourteen 
when he read an account of an aviators’ 
meeting. He saw his first aircraft in the 
air in September 1910, and during the 
following winter he and a school friend 
built a glider which was steered by swing- 
ing the legs to shift the centre of gravity. 
In the spring of 1911 this glider won first 
prize for “ efficiency ” in an inter-collegiate 
contest. After graduating from Harvard 
University in 1916 and from the Massa- 
chusetts Institute of Technology in 1917, 


Warner was appointed assistant in the 
aeronautical engineering course at MIT, 
where he was concerned with wind tunnel 
testing. At the end of World War I he 
took an appointment as Chief Physicist of 
the National Advisory Council for Aero- 
nautics but soon returned to MIT as an 
associate professor of aeronautical engi- 
neering. In 1926 he was appointed Assist- 
ant Secretary of the Navy for Aeronautics 
and three years later became editor of 
“ Aviation ”. In the _ following years 
Warner held a number of posts closely 
connected with the aviation world and in 
November 1938 vas invited to join the staff 
of the Civil Aeronautics Authority as eco- 
nomic and technical consultant. 


Warner was designated Vice Chairman 
of the Civil Aeronautics Board for 1941 
and from 1943 to 1945 inclusive. In this 
capacity he took part in the Anglo-Ame- 
rican discussions of April 1944, which paved 
the way for the Chicago Civil Aviation 
Conference in December 1944 and for the 
establishment of the Provisional Inter- 
national Civil Aviation Organization, whose 
President he became on August 15th, 1945. 
When PICAO was transformed into the 
permanent ICAO in 1947, Warner took over 
the presidency of the ICAO Council. He 
held this position until April 1957, when he 
handed over his duties to Walter Binaghi 
of Argentina. 


It is largely to Warner’s credit that 
ICAO today enjoys undisputed authority. 
Under his leadership ICAO produced the 
technical annexes to the Chicago Conven- 
tion without which air transport today 
would be unthinkable. 


Warner did not live to see the decisive 
action which ICAO seems likely to take 
in the economic field with the approach 
of the jet age. But as Chairman of ICAO’s 
Jet Age Task Force he made a decisive 
contribution towards this new era of air 
transportation. 





INTERNATIONAL MEETINGS 
AND CONFERENCES 


Aug. Ist-16th: FAI - World Parachuting 
Championships, Czechoslovak Aero Club. 
Bratislava. 

Aug. 10th-16th : International Congress on 
Radiation Research - National Academy 
of Sciences - National Research Council - 
Radiation Research Society. Burlington, 
Vt. 

Aug. 13th-15th : IEE-IRE - Conference on 
Electronic Standards and Measurements, 
co-sponsored by the Institute of Electri- 
cal Engineers and the Institute of Radio 
Engineers. Boulder, Colorado. 

Aug. 15th-18th: ACF - Grand Prix de 
France - French Aero Club. La Baule. 
Aug. 17th-23rd: Missiles Operations Re- 
search Engineering Seminar. Pennsyl- 
vania State University, University Park, 

Pa. 

Aug. 18th-19th: AAS - Annual Western 
Regional Meeting - American Astro- 
nautical Society. Palo Alto, Calif. 

Aug. 18th-2lst: ASME - Heat Transfer 
Conference. Evanston, IIl. 

Aug. 19th-22nd : IRE - Western Electronic 
Show and Convention - Institute of Radio 
Engineers. Los Angeles. 

Aug. 24th-30th : IAF - 9th Annual Congress 
of the International Astronautical Fede- 
ration. Amsterdam. 

Aug. 20th-Sept. 8th: Exhibition of Ana- 
logue Computers, organized by the Inter- 
national Analogue Computing Associa- 
tion. Strasbourg. 

September : IATA - 11th Technical Confe- 
rence. French Riviera. 

Sept. Ist-7th : SBAC - 19th Flying Display 
and Exhibition. Farnborough. 

Sept. Ist-15th: RAeS - 6th International 
Aeronautical Conference. Folkestone and 
London. 

Sept. 3rd-10th: AIC - 2nd International 
Congress on Automation - International 
Automation Association. Namur. 

Sept. 3rd-23rd: WMO - Assembly of the 
World Meteorological Organization. Ge- 
neva. 

Sept. 6th-7th: ACF - International Air 
Show Basle. Basle-Mulhouse Airport. 


Sept. 6th-14th: First International Avia- 
tion Show (“Aviation Reports to the 
Nations”). New York. 

Sept. 8th-13th : CISA - First International 
Congress, International Council of the 
Aeronautical Sciences. Madrid. 

Sept. 9th-1lth : ASCE-AMS - Second Na- 
tional Conference on Applied Meteoro- 
logy Engineering, co-sponsored by the 
American Society of Civil Engineers and 
the American Meteorological Society. 
Ann Arbor, Michigan. 

Sept. 15th-17th : API - Joint Meeting Avia- 
tion Technical Service and Aviation Advi- 
sory Committees - American Petroleum 
Institute, Dallas, Texas. 

Sept. 15th-18th : ARS - American Rocket 
Society Fall Meeting. Detroit, Michigan. 

Sept. 15th-19th : ISA - Annual Instrument- 
Automation Conference and Exhibit - 
Instrument Society of America. Phila- 
delphia, Pa. 

Sept. 15th-20th: First conference of the 
international committee for aeronautical 
applications of sandwich construction and 
bonding. Madrid. 

Sept 19th : ASQC - American Society for 
Quality Control - 5th Annual San Fran- 
cisco Conference. Palo Alto, Calif. 

Sept. 19th-26th: 9th international radio, 
television and _ electronics exhibition. 
Amsterdam. 

Sept. 2nd-27th : NBAA - National Business 
Aircraft Association - 11th Annual Meet- 
ing. Philadelphia, Pa. 
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U.S. Aircraft Industry and Air Transportation in Mid-July 1958 


BY SCOTT HERSHEY, NEW YORK 


The midway point of the year rolled by 
with the stock market showing four months 
in a row of higher prices. The market 
moved strongly right through the debate 
over whether signs of recovery were 
apparent and divergent views of when 
worthwile recovery will start. 

The market seemed to ignore some un- 
favourable earnings reports and dividend 
news. Stock progress was such that the 
averages at the halfway point of 1958 were 
back to levels prevailing last September, 
just before the market went into a slump 
which was its surface recognition of a 
deteriorating economy. 

Evidence seems fairly conclusive at this 
point that the recession has bottomed out. 
Some important indicators show a modest 
pick-up. Of the 36 groups on the Big 
Board, 28 finished the month higher, seven 
were lower and one unchanged. 

Aircraft manufacturing was in the group 
of 0 to 3 percent which included 15 other 
categories of industrial activity. Aircraft 
manufacturing was up 3.8 percent in April, 
1.6 percent in May and 2.1 percent in June 
as the midway point was reached. 

There were five groups up more than 
5 percent ; eight groups, including: airlines 
up 3 to 5 percent. Airline securities were 
up 1.4 percent in April, 2.5 percent in May 
and 3.1 percent in June. 

Typical aircraft stocks showed _ the 
following range and net change from the end 
of May to the midway point of the year ; 
Boeing, high, 44 1/g; low, 40 5/g; change 
plus 2 5/g ; Douglas, high 61 1/; ; low, 55 7/s : 
change, minus 1 t/g; United Aircraft, high 


val 


63 */3 ; low, 611/,;, change plus 1 “/g. 
* 


Reflecting substantially larger sales, net 
income of United Aircraft and its domestic 
subsidiaries increased to $11,543,934 in the 
first quarter from $10,967,663 in the cor- 
responding period a year ago. The profit, 
which was realized on sales of $308,847,101 
was equivalent to $1.78 a share on the 
common stock. It compares with $1.69 a 
share for the same period last year. 

Lockheed Aircraft increased first quarter 
earnings to $5,076,000 from $3,415,000 in 
the same period a year ago. Sales were the 
second highest for the quarter, amounting 
to $238,670,000, a gain of 22 percent above 
the $195,479,000 volume for the correspond- 
ing 1957 period. Net for this year’s quarter 
equaled $1.72 a share, compared with $1.16 
a share for the corresponding 1957 period. 

Boeing reported sales rose 40 percent and 
net earnings 17 percent in the first quarter 
compared with last year. Sales amounted 
to $411,051,648 compared with $292,711,969. 
Net profit was $9,499,190 compared with 
$8,075,464 a year ago. 

There are some rays of sunshine on Long 
Island, where Republic Aviation is hiring 
again and the company has placed contracts 
amounting to more than $6,284,000 with 
604 Long Island companies in the last five 
months, principally in connection with pro- 
duction of the F-105 fighter-bomber for the 
Air Force. 

Fairchild Engine & Ajirplane’s Long 
Island division has started hiring about 
250 engineers for research and development 
work, principally in the field of missiles. 
An interesting development in the corpo- 
rate executive set-up of this firm was the 
election of Sherman M. Fairchild, a founder 
and former chairman of the board, to the 
post of chairman, to succeed James A. Allis, 
retiring. Arthur F. Flood has resigned 
as director, executive vice-president and 
controller. 


The rate of defense obligations and 
orders for the last six months has been 
accelerated after the expenditure limita- 
tions of last summer. This has been given 
additional stimulation by the $1.4 billion of 
extra funds. 

This included $434 million for 39 more 
B-52’s and 26 of their aerial refuelers, the 
KC-135. This should keep Boeing’s plants 
at Wichita and Seattle going through fiscal 
1960 during the period of the development 
of strategic missiles. 

Additional funds were given to speed 
development of the Titan, Nike-Zeus, 
Polaris and Hound Dog missiles. The 
prime contractors of the four missiles 
selected for extra funds are Martin, Dou- 
glas, Lockheed and North American. 
However, security traders do not overlook 
the fact that a large part of the funds will 
go to contractors who will manufacture the 
propulsion systems, the guidance systems 
and the nose cones, and other companies 
will produce the ground handling equip- 
ment either as associates or subcontractors. 

There is a gradual shift in emphasis from 
the historic concept of the primary contrac- 
tor. Ordinarily the airframe company has 
been the major manufacturer from design 
to flight testing. Communications systems, 
engine, fire control, etc., were designed to 
fit the aircraft configuration. In the 
future, it appears likely that the primary 
role in the manufacture of missiles, espe- 
cially the solid propellant type, could shift 
to the engine builder. 

Those interested in aviation securities 
might well ponder an interesting observa- 
tion by Assistant Air Force Secretary 
Dudley C. Sharp, who notes that it is possible 
that “electronic manufacturers could be- 
come prime contractors for space vehicles, 
particularly the manned reconnaissance 
types ”’. 

Substance was added to this viewpoint by 
Under Secretary Malcolm A. MacIntyre, 
who said that “as progress is made into 
the space era, industries now considered 
as secondary sources of airpower hardware 
may become the primary manufacturers. 
In other words, industries now specializing 
in electronics and propulsion may become 
our prime contractors ”. 

There are various educated guesses as to 
the future of aircraft production as com- 
pared with missiles. Some indications are 
that in the near future the industry, 
overall, may be putting out 40 percent 
missiles and 60 percent aircraft. Others 
put it at 45 percent aircraft and 55 percent 
missiles. Technological changes are coming 
too fast for anyone to make an unqualified 
prediction, but the signs of the trend are 
evident and should be considered well by 
investors in aviation and related securities. 
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HARDEST 
HITTER... 


...and soonest back in the fight 





HUNTER CAN BE REARMED IN FOUR MINUTES. The Hunter F.6 inter- 
ceptor/ground attack fighter can land from a sortie, be rearmed by means 
of a removable gun pack in four minutes, and be ready again for the fight. on 

With its four 30 mm Aden guns, using high explosive ammunition, the (Top to bottom :) 
Hunter has the heaviest fixed gun armament of any ground attack fighter rr — _— _ 

in the world. In gunnery tests from a single aircraft, over 60,000 rounds 400 kg. bomb 

have been fired at maximum speed and minimum altitude—proving +d bomb 

the inherent strength of the Hunter’s structure. ee 
In addition, the Hunter carries a greater weight of bombs, missiles or 500 Ib. bomb 

rockets than any comparable fighter. With over 600 gallons in its drop oe 
tanks, it combines very long range with manoeuvrability and ease of 2 x 25 Ib. Practice bombs 
handling. A landing parachute enables the aircraft to operate from oureeae 

small airfields. (Top to bottom :) 

All of which makes the Hunter F.6 the most effective and flexible air cae SS ceseienant 


weapon a military commander could wish for. 12 x 3” R.P.s (light heads) 
4x 3” R.P.s (60 Ib. heads) 


Combinations of 
HAWKER HUNTER HAR. 0 

H.V.A.R., or Oérlikon 

Rocket Projectiles @? 


THE FINEST INTERCEPTOR/GROUND ATTACK FIGHTER IN THE WORLD 
POWERED BY ROLLS-ROYCE AVON 











HAWKER AIRCRAFT LIMITED - KINGSTON-ON-THAMES + ENGLAND + Member of Hawker Siddeley | One of the World’ s Industrial Leaders 





NEMESIS 


Moments after first warning of an air attack, Northrop N-156F supersonic 
counterair fighters can be zero launched from small concealed sites in 
advanced areas. Carrying the latest and deadliest aerial weapons, these 
modern fighters, designed for speeds exceeding Mach 2, can rise to meet 
and destroy the fastest enemy aircraft, or can demolish ground sources 
of hostile airpower. The N-156F has been designed especially for the 
allied nations of the free world. Preliminary testing in America’s wind 
tunnels and proving stands has established its high performance, 
maneuverability, and safety characteristics. By use of the newest science 
and technology, the Northrop N-156F can provide the fighting power 
needed for effective air defense at half the procurement, operating, and 
maintenance cost of other combat aircraft. 


NORTH RO 
ternational 


A DIVISION OF NORTHROP AIRCRAFT, INC. * BEVERLY HILLS, CALIFORNIA, U.S.A. 








Why does SABENA-world's largest helicopter network 


SABENA h 





as 10 Champion-equipped helicopters in service between Paris an 





-use only CHAMPION Spark Plugs? 


SABENA Belgian World Airways chooses 
Champion Spark Plugs because Cham- 
pions have proven their dependability 
under all conditions. 

Operating the world’s largest and only 
international helicopter network, SABENA 
serves 12 cities in four countries with an 
810-mile route. In addition, it is estimated 
that this summer SABENA helicopters will 
airlift 150,000 passengers from Paris to 
Brussels for the World's Fair. This means 
SABENA cannot afford anything less than 
the finest of engine components. 

And helicopters present a severe test to 
spark plugs. Helicopter engines operate 
constantly at the high RPM that conven- 
tional aircraft use only on takeoff, sub- 


CHAMPION SPARK PLUG COMPANY: ENGLAND ° U.S.A. * 


jecting their spark plug electrodes to much 
more punishment than those in fixed-wing 
aircraft. 

The fact that SABCNA, through expe- 
rience, has chosen Champions for its heli- 
copters as well as for its fleet of conven- 
tional aircraft, is additional proof that the 
finest aviation spark plugs in the world 
today are those bearing the name 
CHAMPION. 


Giant SABENA helicopter carries 15 pas- 
sengers in airliner comfort. SABENA has 
a total of 109 aircraft, all Champion- 
equipped. 











World's favorite spark plug on 
land, on sea, and in the air. 


CANADA * AUSTRALIA * IRELAND * 


d the World's Fair at Brussels. 
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Smooth Flying 
Worldwide 7 


Wherever you are when you begin 

your trip by Swissair — in Europe, in 
North or South America, or the 

Near or Far East — you'll find something 
different in your flight : 

Swissair's up-to-date aircraft fly with 
extraordinary smoothness even in 

bad weather. The RCA airborne radar, 
standard equipment on all Swissair 
long and medium range planes, 
enables your pilot to ‘“ see "’ weather 
fronts up to 150 miles ahead. Thus, 
without losing time, he can fly around 
them — or avoid the turbulent 

zones while flying through them. 


You get these extras too: 

Worldwide routes : Europe — South 
America — USA — Near and Far East 
Delicious meals — from Swissair’s 
world-famous chefs — included 

in your ticket 

Abundant stopover privileges on long- 
distance flights, without extra charge. 
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Your travel agent will tell you : 
The price is the same, it’s the service 
that's different 


SWISSAIR 





, Belgium's 
great airline, 
serving 104 cities 
in 39 countries, 
has for many years 
sought to reduce 
to a minimum the time 
lost to passengers 
on the ground. 
Speed is one of 
the principal advantages 
of air travel. 
To ensure that time 
gained in the air 
is not lost by delays 
between the airport 
and the city SABENA 
has organized for 
its passengers 
in Brussels 




























THE WORLD’S 
FIRST RAIL 
CONNECTION 
BETWEEN 
CITY CENTRE 
AND AIRPORT 









Within a quarter of 
an hour an electric 
train transports you 
from the Air 
Terminus, located 

in the centre 

of the city, to 

the Airport 

at Melsbroek. 


SABENA 





BELGIAN Wold AIRLINES 


In the field of air transport, SABENA 
is synonymous with comfort, speed and efficiency 
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Wai THE CONVAIR 340 





THE CONVAIR 440 METROPOLITAN 





and now... 


CANADAIR 540 


AR RINE ST ERO 





the Canadair 540 Airliner 


BUILT BY CANADAIR LIMITED (Subsidiary of General Dynamics Corp.) 


and powered by NAPIER ELAND 
3,000 e.h.p. TURBO-PROP ENGINES 


OFFICIALLY TYPE TESTED TO US/UK SCHEDULE 
ORDERED FOR THE R.C.A.F. TRANSPORT COMMAND 


Based on the well proven design of the Convair 440 but with the increased perform- 
#21ce and economy offered by Eland Turbo-Prop engines, the Canadair 540 hasan 
assured future among medium and short haul operators all the world over. 


NAPIER GEYER 


D. NAPIER & SON LIMITED, LONDON, W.3, ENGLAND 


———S—— A Member of The ENGLISH ELECTRIC Aviation Group 
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SOCIETE NATIONALE D’ETUDE ET DE CONSTRUCTION DE MOTEURS D/AVIATION 


150, BOULEVARD HAUSSMANN - PARIS-VIII° 








Fabulous 
| Sabric 
of the future 


How Rubberized Fabric, pioneered by 
Goodyear, works in wondrous ways to serve 
an ever-widening range of uses 


Perhaps you have a problem that can be solved through 
the use of lightweight and versatile rubberized fabric. 
Illustrated on this page are just a few of the applications 
of rubberized fabric that Goodyear engineers have 
designed in response to some difficult problems. Why not 
discuss your problem with Goodyear—pioneer in engi- 
neered rubberized fabric products? Address: Goodyear 
International Corporation, Aviation Products Division, 
Akron 16, Ohio, U.S.A., or The Goodyear Tyre & Rubber 
Company (Great Britain) Ltd., Wolverhampton, England. 


AVIATION 
PRODUCTS 


Terra-Tire, Rolli-Tanker, Iceguard-T.M.’s The Goodyear Tire & Rubber Company 
Akron, Ohio, U.S.A. 





How to Engineer a Safe “Air-Drop” of Heavy, 
Sensitive Equipment. Lightweight, low-cost 
“ground bumpers,” engineered by Goodyear, 
cushion shocks, deliver material in operative 
condition—ready to go. 





Fuel Train That Goes Anywhere. Terra-Tire 
and Rolli-Tanker, unique Goodyear develop- 
ments, enable transportation of fuel over ter- 
rain heretofore inaccessible. Transporter rolls 
on huge rubber-and-nylon bags—pulls fuel-filled 
containers of similar construction. 





Portable, Inflatable Radomes. Specially 
designed Radome Covers protect radar equip- 
ment against snow and ice. The rubberized 
fabric material is lightweight for easy port- 
ability, will not crack in cold temperatures and 
has a long service life. 





A Collapsible, Portable Bulk Storage Tank. 
Pillow Tanks roll up like rugs when not in use 
—can be set up and pumping in minutes. And, 
they are constructed for capacities up to 
50,000 gallons of fuel per tank. 





ice Protection for Aircraft. Iceguard, made of 
electrically conductive rubber, provides fully 
proved protection—for propellers, wings, air 
scoops, antennas, pipe and conduit—any size, 
any shape. 











AS A FULLY-INTEGRATED WEAPON ... 
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Everything connected with the flying and the Tr 
. At 
operating of the ENGLISH ELECTRIC P.1B was a 
designed and developed as a co-ordinated system. ma 
of 

The airframe, the engines, the radar equipment, the 
the electronic aids, the armament, the fire control ae 
devices—all were planned from the start to make 
the P.IB safe for its pilot, and deadly for its target. for 
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THE ENGLISH ELECTRIC COMPANY LIMITED - MARCONI HOUSE: STRAND- WC2 
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Airlines Face New Apprenticeship 


It is not, and never has been, our policy to spread despondency or 
to practise pessimism. In both good and hard times over the last 
quarter-century /nteravia has never doubted the virility of the air trans- 
port industry but, on the other hand, the Editors have always considered 
it their duty to report faithfully on both the successes and problems of 
the industry, even at the risk of sometimes painting a sombre picture. 
In this spirit it is hoped that readers will not misinterpret the motives 
which have activated some of the more outspoken and critical articles 
which appear in this, the August 1958 issue. 


Evidence that the coming jet traffic will have to face very serious 
economic problems is given by the warning note sounded by the ICAO 
Air Transport Committee, and this forms the basis of the article ““The 
Great Adventure”. ICAO lays the cards squarely on the table for all 
the carriers to see. According to their calculations the transport capa- 
city which will become available in the years 1959 to 1961 will con- 
siderably exceed the anticipated demand. What will be the outcome? 
Airline mergers?—the sale of aircraft?—a pooling of fleets? Time 
alone will tell... One facet of the whole problem on which there is 
today still considerable disunity is the question of fares and rates. 


**Raise the fares” clamour the bulk of the scheduled operators. “‘Cut 
the fares” demand the independents and—mark it well—Juan Terry 
Trippe, President of Pan American World Airways and “King of the 
Atlantic’. The scheduled airlines can perhaps shrug off the demands 
of the charter operators, but what of the voice of Trippe? This is the 
man who, if developments are not entirely to his taste, is fully capable 
of shutting the door on the rest of the scheduled traffic operators and 
the entire IATA set-up, and going it alone in his search for new 


customers. 
* 


So much for the financial angle. In the field of technical preparations 
for the jet age \CAO has if possible been even more outspoken. An 
international organization founded by and entirely dependent finan- 
cially on the various governments, ICAO has shown a high degree of 
integrity and objectivity in reporting even the most unpalatable facts 
to the nations concerned. A report drawn up by the Implementation 
Panel, and which will shortly be presented to governments by the ICAO 
Council, examines all the requirements for the new jet operations and 
declares that none have yet been fully met. 


One (comparatively) satisfactory exception is Airport development, 
although at the same time ICAO raises doubts as to whether the 
necessary modernization of runways and lighting systems will be 
completed in time. 


More unfavourable are the findings on Communications and Naviga- 
tion facilities. The Aeronautical Fixed Telecommunications Network 
remains generally slow and unreliable; an efficient VHF air-to-ground 
coverage is lacking; VOR facilities in particular are lagging. 

In the area of Air Traffic Services the picture is even more depress- 
ing, simply because individual nations are more concerned with the 
political factors rather than the operational requirement for larger 
Flight Information Regions covering the territory of more than one 
country. The jet-aircraft crews will therefore be expected to keep in 





touch with an unnecessarily large number of centres during a flight. 
Governments apparently are quite willing to accept this overstrain and 
the consequently increased accident risk... 


And finally the aeronautical meteorological services, so far as the 
future requirements of jet traffic are concerned, appear to be devel- 
oping less into a public service than into a public danger. There is a 
deficiency in the upper air observation network, and there are short- 
comings in high-accuracy terminal forecasts for take-off and landing. 
In many areas of the world there is still no system for surface synoptic 
observations to be collected during the night hours. 


The overall situation is generally aggravated by a chronic shortage 
of qualified personnel for the air traffic services, and altogether ICAO 
questions whether the present heavy programme of training will pro- 
duce adequate results in sufficient time. In short it appears that the 
weaknesses in the ground services could make a farce of the entire jet 
traffic programme. It is to be hoped that the responsible authorities 
will not sleep through the ringing of the ICAO alarm-clock. 


These world-wide problems form something of the background to 
this issue’s evaluation of the American air transport scene, to which 
some of the most outstanding pens in the United States have con- 
tributed: 


As President of the United States Air Transport Association, Stuart 
G. Tipton is without question the most suitable person to report where 
the shoe pinches the carriers under his care. All the more so as Tipton 
himself, exactly two decades back, played a part in framing that Magna 
Carta of American civil air transport, the Civil Aeronautics Act whose 
economic machinery is, with the advent of the jet age, about to be put 
to the acid test. Writing on the activities of the two central authorities 
for American civil aviation—CAA and CAB~—are the respective heads, 
James T. Pyle and James Durfee. The situation as it affects the schedu- 
led carriers is illustrated by the example of Pan American World Air- 
ways in a contribution by Vice-President Alvin P. Adams. George 
Patterson, President of the Independent Airlines Association, discusses 
the hopes and fears of the independents. 


The fact that the August issue also carries an article on the theme 
“Global Mobility for Missile Strategy” is not accidental; the ever 
increasing transport requirements of guided missiles and their ground 
installations may have certain repercussions on the fleets of the civil 
carriers. In certain circumstances the transports for airlifting the 
United State’s Guided Missile Units will have to be provided from the 
civil freighters of the future... and generally speaking the layman has 
little appreciation of the complex nature of the modern weapons 
system, and what tremendous preparations have to be made for its 
transportation by air. To illustrate the former point this issue also 
features an article on a highly-mobile weapons system which does not 
however rely on air transport, but which will be brought to its appro- 
priate operational area by submarines: The Polaris weapons system 
appears likely to give the Western Powers’ whole strategic concept a 
radically new aspect. Interim 
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The United States Airlines’ Challenge 


Aims and Problems of the Industry 


By Stuart G. Tipton, President, Air Transport Association of America 


Stuart G. Tipton, born 1910 in Knightstown, Indiana, is a Bachelor of Arts and Doctor 
of Jurisprudence. After graduating from Northwestern University Law School, Chicago, he 
joined the Legislative Section of the Treasury Department in 1936, where he helped draft 
the bills which later became the Civil Aeronautics Act of 1938. From 1938 to 1944 he was 
Assistant General Counsel with the Civil Aeronautics Authority ; he then joined the Air Trans- 
port Association, and became its President at the end of 1955. In protecting the interests of 
U.S. air transportation he is a talented writer and, when the occasion demands, pulls no punches. 


Ben since 1938 when the United States 
scheduled airlines gained a “‘constitution” 
known as the Civil Aeronautics Act, their aims 
have been fitted within the framework of the 
Act’s intent, and their problems have stemmed 
from the struggle to achieve these aims. 

Under the Act, the industry is obligated to 
**_.. adapt itself to the present and future needs 
of the foreign and domestic commerce of the 
United States, of the postal service and of the 
national defense.” 

While they are regulated under the Act, 
the airlines still are individually independent 
and competitive. While they compete fiercely 
with one another, at the same time they work 
as a unit to produce the total public service 
to which they are committed. 

Fulfilling their obligations—suffering all 
the while from acute growing pains—has been 
a large order for the airlines during the past 
twenty years. In this year of 1958, the order 
has become monumental. 

The civil jet will be introduced before 
year’s end. With its coming and the prepa- 
ration for it, a multitude of complex problems 
must be dealt with—complex in the sense that 
any so basic change in transportation calls for 
whole new approaches and concepts and pro- 
cedures. While the civil jet brings with it pro- 
blems, it also brings challenges of a magnitude 
not heretofore experienced. 


Had problems or challenges of other years 
stopped the U.S. airlines, the dynamic indus- 
try that exists today would never have been. 
With this same spirit, they do not hesitate to 
face the age of the civil jet. 

The scheduled airline industry proposes to 
invest close to $3 billion in the American 
economy in the next five years. This will in- 
clude about $2,513,000,000 for some 400 
turboprop and pure jet airplanes; about 
$247,000,000 for special ground facilities and 
another $216,000,000 in ground facilities 
covered initially by capital made available by 
others but to be paid for by the airlines. When 
compared to the entire book value of present 
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airline operating equipment of $1,056,000,000 
the magnitude of the jet investment—nearly 
three times greater—comes into sharp focus. 


Herein lies what is perhaps the airlines’ 
most acute problem. Money. To open up 
necessary avenues of financing, they must 
have fare levels sufficient to produce reason- 
able earnings. Reasonable earnings in turn 
would attract equity capital, and with a sound 
equity base, doors of lending institutions 
would open more easily. 

The airlines’ present financial plight is due 
to what is termed a profits’ squeeze. In 1957, 
for example, total revenue of the domestic 
trunk lines was $1,433,386,000, up 13.5 per- 
cent over 1956, and almost double the revenue 
of 1952. Yet net profit after taxes and interest 
was sharply down... about $53 million in 
1952 and only about $25 million in 1957. The 
airlines did almost twice as much business for 
less than half the profit. 


Their profit margin, or net profit after 
interest and taxes as a percentage of operating 
revenues, was 1,56 percent in 1957, compared 
to 7 percent in 1952. The return on average 
investment, or net profit after taxes and be- 
fore interest as a percentage of average yearly 
net worth, plus long term debt, was 3.9 per- 
cent in 1957, compared to 14.1 percent in 
1952. 

While the airlines have maintained fare 
levels at substantially the 1938 figure—even 
with an interim fare increase of 4 percent 
plus $1 per ticket granted early this year— 
inflation has sent operating costs skyrocket- 
ing. Thus came the profits’ squeeze— alarming 
at any time to any industry, but particularly 
so to the United States airlines as they enter 
the jet age. In the meantime, while the air- 
lines have held the price line—at a figure only 
1.9 percent above 1938—the price of bus 
tickets has gone up 37 percent, first-class rail 
up 46 percent, food up 129 percent, auto- 
mobiles 137 percent, and so on. 


Wherein lies the solution? 


The airline industry must and does look 
hopefully to the Civil Aeronautics Board for 
the relief it must have, in the form of an up- 
ward adjustment of fares. Under the terms of 
the Civil Aeronautics Act of 1938, the Board 
is obliged to “foster the development of the 


New York Idlewild Airport, United States air transport gateway to Europe and the Near East. 
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nation’s air transport system in the public 


interest’. Economic health, in the form of 


reasonable fares, is basic to that condition. 


* 


In terms of growth and progress, the U.S. 
airlines have set new records, as the American 
public’s need for air transportation becomes 
greater each year. They set new passenger 
traffic highs in 1957, when they carried more 
people more places and for longer distances 
than ever before... a total of 49,339,000 
passengers, continuing a steady upward trend 
of 20 years’ duration. In 1957, too, the air 
transport industry took over first place 
among the common carriers competing for 
inter-city passenger traffic. The airlines flew 
more than 25 billion passenger miles while 
the next nearest competitor—the railroads— 
operated approximately 21 billion. 

In the area of cargo, business leaped to new 
highs with the operation of more than 
714,437,000 ton miles of U.S. mail, express 
and freight, a gain of nearly 9 percent over 
the previous year. 


With this growing demand for air trans- 
portation, that has produced a 1957 U.S. air- 
line fleet of 1,800 planes, there also has been 
over the years an increasing number of pri- 
vately owned aircraft, and national defense 
needs have stepped up the number of military 
aircraft. The result is that over 108,000 air- 
craft utilize the nation’s airways today and 
they fly at speeds which may range from 65 
miles an hour for small private planes to 
1,200 miles an hour for a modern military 
fighter plane. In terms of flying hours, these 
planes were in the air more than 24 million 
hours. 

Even with this potpourri of airborne 
vehicles using the air space, the scheduled air- 
line industry has achieved a near perfect 
safety record. Consecutively, for the past six 
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Airlines take lead in domestic inter-city passenger traffic 
miles: In 1957 the U.S. domestic companies recorded for 
the first time more passenger miles than the railroads 
(25 against 21 billion passenger miles). 
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1946 —1957: Increase of the U.S. air freight (in millions 
of ton miles). 


U.S. domestic traffic: Delta Airlines’ Convair Liner over San Diego, Calif. 













years, the fatality rate has been less than one 
fatality per 100 million passenger miles, or a 
safety record more than four times as good as 
travel. by automobile. 


* 


With this growth in air traffic of all kinds 
and prospects for its continuation and com- 
plication as the airlines enter the jet age, the 
need for a vastly improved modernization 
of the airways system becomes pressing. 


The Civil Aeronautics Administration cur- 
rently is utilizing the biggest budget in its 
history to expand and improve the existing 
air navigation and traffic control system. Not 
quite a year ago, the Airways Modernization 
Board was formed. Its purpose has been to 
blueprint a plan for an airways system 
adequate to meet today’s and tomorrow’s 
need and to develop necessary techniques 
and devices. 

Going a step further, the scheduled air- 
lines and others have been advocating an 
independent Federal Aviation Agency, which 
would centralize control over both civil and 
military users of air space. This, the air- 
lines believe, is the only answer if all the 
technical advances of aviation are to be fully 
and safely utilized. 

Then on June 13th, 1958 President Dwight 
D. Eisenhower, in a message to Congress 
recommended the establishment of such an 
organization: “I... recommend that the 
Congress enact at the earliest practicable date 
legislation establishing a Federal Aviation 
Agency.” The President’s recommendation 
is that functions and powers of both the Civil 
Aeronautics Administration and the Airways 
Modernization Board be centered in the FAA; 
that the function of issuing air safety regula- 
tions now vested in the Civil Aeronautics 
Board be lodged with the new agency; and 
that appropriate Department of Defense 
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functions which would not impair the national 
defense should be transferred as rapidly as 
possible. 

President Eisenhower told the Congress: 
“I recommend that the Federal Aviation 
Agency be given full and paramount author- 
ity over the use by aircraft of air space over 
the United States and its territories except in 
circumstances of military emergency or urgent 
military necessity.” 

Thus it would seem that one of the major 
concerns of the U.S. airlines as they approach 
the jet age—safer, more efficient airways 
operations—is well on the road to solution. 

Turning to another area, there are many 
who are disturbed over the great increase in 






























Prices have rocketed since 1938, but airline fares have 


only jumped 1.9 %. 
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With 21,000 personnel and a fleet of 126 four-engined and 60 twin-engined aircraft, United Air Lines is one of the leading 
operators of U.S. domestic services. 
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Airline Fuel tenance Mate- Average Air- 
and Oil Prices rials Prices line Salaries 
41%; 44%; 78 % 


Percentage iricrease in airline operating costs since 1947. 


Only two major airlines are concerned with American 
Atlantic services PAA and TWA—who between them 
handle 49 percent of the Atlantic passengers; the remain- 
ing 51 percent is divided between no less than 13 non- 
American companies. Picture shows a model of TWA’s 
new terminal building at New York Idlewild Airport. 
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The Civil Aeronautics Administration 


By James T. Pyle, CAA Administrator 


This year commemorates the 20th anniversary 
of the passing of the Civil Aeronautics Act of 1938 
which created the Civil Aeronautics Administra- 
tion. The period just ending has been one of 
unprecedented growth and achievement in this 
field. The airlines have become the leading pas- 
senger carriers in the United States, and U.S. air- 
craft manufacturers now employ more people than 
do automobile manufacturers. In this expansion 
the Civil Aeronautics Administration has taken 
an active lead. 


The Civil Aeronautics Administration is an 
organization working toward the common goal of 
safety in flight. Four comprehensive operating offi- 
ces have been established in the CAA to carry 
out this policy, and what follows is necessarily a 
brief and over-simplified resumé of their principal 
activities. 


The Office of Flight Operations and Airworthiness 
comprises four Divisions concerned with aircraft, 
airmen, and flight practices. The Engineering Divi- 
sion approves design and construction, and flight 
tests new aircraft prior to certifying them as air- 
worthy. The Air Carrier Safety Division concentra- 
tes on the airlines, domestic and international, 
observing operations, inspecting aircraft, engines 
and flight records, and checking pilot training and 
maintenance programs. It also investigates viola- 
tions of the Civil Air Regulations by air carriers 
and participates in the investigation of air carrier 
accidents. The General Safety Division performs 
comparable functions for aircraft and airmen other 
than those of the air carriers. The Medical Division 
sets the physical standards for pilots and air crew 
members and carries on research in aviation 
medicine. 


The Office of Air Navigation Facilities is respon- 
sible for the multiplicity of navigational aids used 
on the Federal Airways, the electronic signalling 
equipment, airport approach lighting systems and 
the various types of radar in traffic control centers 
and control towers. 


Concurrently with the growth of aviation in the 
United States, the Office of Air Traffic Control has 
become the largest unit of the Civil Aeronautics 
Administration, directing the activities of 110,000 
miles of airways. To deal more readily with this 
complex business the country has been divided 
geographically into 30 segments, and a facility 
known as an Air Route Traffic Control Center 
established in each one. Centers have also been 
established in Alaska, Hawaii, Puerto Rico and 
the Panama Canal Zone. The Centers delegate 
authority to control traffic within approximately 
20 miles of airports to the 202 CAA-operated air- 
port traffic control towers. Some idea of the 
immensity of this operation may be gained from 
the 1957 statistics which show that the towers 
handled more than 25 million separate operations, 





James T. Pyle was appointed CAA Administrator by 
President Eisenhower at the end of 1956. He has been 
employed in the aviation industry for 25 years, and 
before joining the CAA was President of a non- 
scheduled airline in Denver, Colorado. Previously he 
had been Assistant to PAA’s Vice-President. 


and the centers in excess of 30 million fix postings 
that year. 


A few years ago it was thought when the jet 
transports, scheduled for our domestic and inter- 
national services in November, were introduced 
into the air traffic control system they might need 
priority treatment. However, the CAA has deter- 
mined, from its years of experience controlling 
military jets, that integration can be accomplished 
without unduly penalizing other types of aircraft. 
Using a Dynamic Air Traffic Control Simulator at 
the CAA's Technical Development Center, India- 
napolis, teams of controllers have cleared thou- 
sands of civil jets through a number of complex 
terminal areas and air route sectors. Live flight 
testing will, necessarily, provide final proof. 


The principal functions of the Office of Airports 
are the development of an adequate national sys- 
tem of airports, and administration of the Federal 
Airport Program under which the CAA allots 
funds to municipalities, either for the construction 
of new airports or the improvement and enlarge- 
ment of existing ones. 


The Office of International Cooperation supports 
9 field offices in Beirut, Buenos Aires, Frankfurt, 
Lima, London, Manila, Paris, Rio de Janeiro and 
Tokyo to assist American overseas air commerce 
as well as the international carriers of other coun- 
tries flying to the United States. Eventually, it is 
hoped that the international airways will become 
standardized as to equipment and procedures, 
an achievement which will contribute greatly to the 
safety of air travel. 
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Terminal building at New York-La Guardia airport, one of the key 


points of the U.S. domestic network. 





There are five members of the Civil Aeronautics 
Board, appointed by the President of the United 
States. With our staff of 700 civil servants we are 
responsible for the economic regulation of the 
nation's air transport industry and for the safety 
regulation of all U.S. civil aviation. 


To make regulation work is to seek a proper 
balance between two extremes. One is the econo- 
mic theory of laissez-faire, and the other is control 
of ownership of the transportation industry by 
government. | believe that the Civil Aeronautics 
Act—our basic frame of reference—achieves a 
politically wise and workable solution to this prob- 
lem. While competition and the profit motive have 
spurred the rapid development of a safe, economi- 
cal transportation system, the Act protects the 
public by vesting in the CAB the power to regulate 
rates and fares and to compel the carriers to pro- 
vide service adequate to meet the needs of those 
who wish to travel by air. 


The very terms of the Civil Aeronautics Act 
prescribe that one of our cardinal objectives is to 
encourage healthy competition. As an example, we 
recently decided a route case which principally 
involved the question of the certification of a new 
carrier to compete with the two airlines operating 
the route between New York and Miami. The two 
certificated carriers—National and Eastern—op- 
posed the certification of any new carriers on the 
route; their combined annual income on this route 
in 1955 had been more than $47 million. This is the 
richest passenger market in the country. We heard 
from many state and municipal aeronautical com- 
missions, airport commissions, chambers of com- 
merce and traffic associations, mayors, governors, 
and 150 Members of Congress, representing con- 
stituents all the way from Maine to Florida. The 
question was: should there be new competition 
on the route, and if so, which carrier would best 
serve the overall public interest ? So close was the 
latter question that the Board split by a majority of 
three to two in its vote. 








The Civil Aeronautics Board 


By James Durfee, CAB Chairman 


A major policy of the CAB today is to examine 
the pattern of /oca/ service throughout the country 
to determine where it can be improved and 
extended; 13 scheduled airlines provide this ‘local 
service”. As an example of the extent of the spread 
of local service, the Board has proposed to certi- 
ficate scheduled airmail, passengers and cargo to 
such points as Lemmon, South Dakota, with a 
population of 2,760, Imperial, Nebraska, with a 
population of 1,700, and Spencer, lowa, with a 
population of 7,446. This is not without cost to 
American taxpayers, for the CAB is obliged to 
provide financial support to make sure that these 
local service airlines enjoy a ‘reasonable return”. 
About $40 million will be invested in this program 
this year, but if the route systems are spread fur- 
ther—and at a still greater annual subsidy cost— 
it will be at the request of local communities. 

Safety, as | have said, is the other major respon- 
sibility of the CAB. The CAB is the legislature of 
aviation safety—and its job is to make the rules, the 
laws of safety. It has extensive responsibilities to 
balance the various, conflicting interests that are 
involved in every legislative program and in any 
safety problem. The Board has recently taken 
steps aimed at the complete control of all Ameri- 
can air traffic. Effective June 15th, the Board autho- 
ized the nation’s first super skyways, joining Los 
Angeles and San Francisco to New York and 
Washington via several points in the Middle West. 

The dynamic, ever-changing, constantly pro- 
gressing civil aviation in the United States requires 
the constant attention of the regulatory authority. 
This is a never-ending job. The joint task of our 
private citizens, our industry and our government 
agencies in this field, just as in the eternal quest 
for peace, is one that will always be with us. As 
has been true of the quest for peace, there may be 
failures, breakdowns, mistakes. As with the quest 
for peace, there is no magic solution—no nostrum 
that will solve all problems. As with the quest for 
peace, the work must go forward despite the 
occasional breakdowns. 


The five members of the Civil 
Aeronautics Board, whose main 
task is the economic coordina- 
tion of the United States air 
transportindustry, are appointed 
by the President of the USA. 
Left to right: H. D. Denny; 
Chan Gurney, CAB Deputy 
Chairman; James R. Durfee, 
CAB Chairman; G. J. Minetti; 
L. J. Hector. 
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Eastern Air Lines, with a fleet of 76 four-engined and 78 twin-engined aircraft, is one of the pillars of 
United States domestic traffic. Principal routes are north-south through the eastern states. 


the past ten years in the number of foreign 
airlines flying to and through the United 
States with a consequent dilution of U.S. air- 
line traffic and revenue potential. Here again, 
with the need to fly the huge and costly jet 
fleets profitably, concern mounts. 


In 1949, for instance, 22 foreign airlines 
shared the U.S. market and 75 percent of all 
air traffic between the U.S. and other coun- 
tries was carried on U.S. airlines. In 1957, 
there were 39 foreign airlines and the U.S. 
share of the traffic had slumped to 63 percent. 
During this same period, the proportion of 
international passengers who were U.S. 
citizens increased from 60 percent to 67 per- 
cent. 


While the U.S. airlines face problems and 
challenges, they have come a long way in pro- 
viding improved and expanded services to 
their country and its people over the 20 years 
since air transportation first came under 
Federal regulation. 


In 1938, there were a total of 23 airlines 
serving 286 U.S. cities. Today, more than 50 
U.S. air carriers serve over 700 cities. From 
345 single-engine and twin-engine planes in 
service in 1938, the scheduled airline fleet has 
grown to 1,830. The U.S. airliner of 1938 
cruised at a speed of about 175 miles an hour. 
Today the speed is 360 and tomorrow, with 
the jets, it will leap to about 600 miles an 
hour. Twenty years ago U.S. airliners spanned 
the continent in about 20 hours. Today it takes 
about eight and a half hours. In the jet the 
time will be cut to less than five. 


In 1938, the U.S. airlines carried 1,306,000 
passengers. Last year the total jumped to 
49,339,000. It has been estimated by the Civil 
Aeronautics Administration that the airlines 
will carry 66,000,000 by 1960 and 93,000,000 
by 1965. Air freight carried in 1938 totalled 
2,098,000 ton miles. Last year the total was 
507,678,000 ton miles. CAA estimates are 
that by 1960 it will reach 600,000,000. 


The future of the U.S. airlines in terms of 
service and capabilities is indeed one of great 
promise. 
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The Great Adventure 





The industry holds its own. producing in quantity Above: Assembling the Boeing 707 
which will be the first jet aircraft to be put into service on U.S. domestic routes (by 
American Airlines in the autumn of 1958); below: U.S. airlines have so far placed 
orders for 119 Lockheed Electra long-range turboprop transports, with Eastern Air 
Lines taking no fewer than 40 (second aircraft from left). 
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Jet Impact on the Airlines 


**_.. If things go on as they are,” sighed the president of one of the United 
States’ biggest airlines at a recent press conference, “‘we shall very soon be 
doing more borrowing than flying.’’ Why this pessimism? After all, the U.S. 
airline industry is far and away the mightiest transport organization in the 
world. In 1957 the scheduled U.S. operators carried some 56.8 percent of 
the world’s air traffic volume. Whatever standard is applied —passengers, 
freight or mail—no country or even continent can compete with the United 
States, as the following figures clearly show: 


Traffic figures for 1957 





Passengers Passenger Freight Mail 








ton-miles ton-miles ton-miles 
in millions 
J hee eee 87 4,550 1,060 280 
a ek ee eee ae ee 49 3,012 507 160 
U.S. domestic trunklines ......... 40 2,327 218 97 
U.S. international and overseas lines. . . 4 590 123 57 
of eee ee eee ee — _ 155 2 
U.S. local service lines, etc. ........ 5 95 11 4 





In Atlantic passenger traffic—to take the most profitable sector of the 
whole passenger business—the American share sagged, however, from 57 
percent in 1951 to 49 percent in 1957. Nevertheless it sho ild not be frogotten 
that only two U.S. airlines, the giants PAA and TWA, operate across the 
North Atlantic, while the other half of the passenger volume is shared be- 
tween no fewer than 13 non-American companies. 

In brief, the U.S. air transport industry would have every reason to be 
satisfied if it were not simultaneously facing two major problem, which are 
difficult to reconcile: to overcome the present profits squeeze and to prepare 


for jet operations. " 


What lies ahead? 


An article published some weeks ago in the daily “Interavia Air Letter“ 
raised the question in its title: ‘Bad Times Ahead for U.S. Airlines ?‘* The 
story was based on a study by Dr. Stephen Sobotka!, Assistant Director of 
Research for the Transportation Center of Northwestern University, and 
suggested that the U.S. airlines had overestimated future growth in traffic 
volume. They had overreached themselves in their orders for turboprop and 
jet transports and might be obliged to sell off some of these aircraft either 
for business use in the United States or to foreign-flag operators. 


Since then, however, Dr. Sobotka has written to say that the “Ai: Letter” 
editors had misunderstood his statement. To some measure, he pointed out, 
the new aircraft will replace older equipment now in service, and some of 
the latter will be sold, which is normal practice in the airline business. He 
had certainly never stated that the U.S. airlines had over-bought. A home- 
owner who contracts for the purchase or construction of a new house with 
the intention of selling his old one is not over-buying houses because he 
temporarily owns more space than he will ultimately occupy. 

Dr. Sobotka’s corrections are appreciated. He did not state that some of 
the new aircraft on order will be resold. But if he had done so, he would 


1 “The Journal of Air Law and Commerce‘‘, Winter 1958, p. 76 etc. 
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merely have been saying what others have expressed more forcefully; for 
example, the American journalist Selig Altschul, discussing in “Fortune” 
the jet orders placed by some of the smaller airlines, said*: “*...This is a 
high-leverage business. If you have expenses geared to big volume, as long 
as you cover expenses you’re O.K. But when volume decreases, you can’t 
cut your expenses much. You can’t let those things sit on the ground... 
nany of the aircraft ordered will be cancelled or deliveries deferred.” 

This leads straight to the questions which have been seriously preoccupying 
air transport planners throughout the world for some time past: 


@ Will traffic demand in the coming years be sufficient to absorb jet age 
transport capacity? 

@ Have the scheduled airlines reasonable prospects of selling their excess 
capacity without placing a further burden on the transport market? 


@ What other difficulties of an economic, organizational or political nature 
will jet operations raise? 

To repeat, these are questions which are worrying not only the Americans, 
but also the scheduled airlines in all parts of the world, and which led Sir 
William P. Hildred, Director General of IATA, to comment*: ‘‘One does 
not buy a $5,000,000 jet as if it were a new bicycle. Even one jet aircraft 
necessitates special maintenance facilities, maybe a new base or a new 
hangar, extensive training of ground and airborne personnel, complete 
replanning of ground handling facilities and many other changes in airline 
organization, all of which begin costing money before the aircraft can be 
put into service and which go on costing money for many years afterwards. 
I should not be surprised if the secondary expense of putting jets into opera- 
tion were not in the long run equal to their original purchase price...” 

The Americans have secured for themselves the lion’s share of the traffic 
volume, and with it the lion’s share of the new hedeaches. 

According to figures published in June 1958 by “Esso Air World’’*, the 
world’s airlines had ordered the following turbine-powered aircraft for 
delivery between 1958 and 1963: (a) 483 medium and long-range jet aircraft, 
(b) 226 long-range turboprop aircraft, (c) 285 medium-range turboprop air- 
craft. The U.S. airlines’ share in these orders is as follows: category (a) 257, 
(b) 124 (c) 55. 

In other words, the U.S. carriers will have to cope with a good half of 
the new fleets of large aircraft. Will they succeed in filling them or in dis- 
posing of their surplus capacity ? 


ICAO sounds a cautious note 


The main problems raised by the new long-range jet aircraft were recently 
subjected to a very thorough examination by the International Civil Aviation 
Organization’s Air Transport Committee. On May 26th, 1958 the Committee 
submitted to the ICAO Council a study®, which together with its annexes 
comprises 72 pages and —frankly—does not reach any very encouraging 
conclusions. 

Turboprob aircraft do not cause the Committee any anxiety. A compari- 
son of their characteristics with those of piston-engine transports reveals that 
as regards speed, weight, purchase price, etc. they fit into the general trend 
of development. What is more, they are somewhat cheaper to operate than 
piston-engine aircraft. Pure jet transports on the other hand, display such 
radical differences from piston-engine and turboprop aircraft that an investi- 
gation of the economic problems they raise seems to be urgently required. 
It is well enough known that the larger jets cost roughly 50 percent more to 
purchase than piston-engine or turboprop aircraft, that all jets are quieter 
inside and must fly at greater altitudes for reasons of economy. They also 
consume more fuel in relation to loads carried and distance flown than the 
two former categories, and finally produce new blast and heat effects on the 
ground. When it comes to unit operating costs, all arguments are conjectural 
TWA has expressed the view that the seat-mile costs for the Boeing 707-320 
will be 30 percent less than those of the Lockheed 1049G, Douglas and TCA 
have come to a similar conclusion for the DC-8, while BOAC’s Commercial 
Director has stated that he expects the seat-mile cost of the Britannia on the 
Atlantic routes to be 10 percent less than that of the DC-7C. On the other 


“The Great Jet Gamble” in “Fortune”, June 1958, p. 120 etc. 
fhe Financial Squeeze’’, 1957 annual report on the state of the international air 
transport system, IATA Annual Gencral Meeting, Madrid. 
* “Airline Orders for Civil Aircraft with years of delivery 1957 —1963” (as at May Ist 


‘he economic implications of the introduction into service of long-range jet air- 
C-WP/2710. 
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Comparative productivity (ton-miles per hour and per aircraft) of the commercial trans- 
ports now in service and ordered for delivery up to 1961 (graph prepared by the ICAO 
Air Transport Committee). The long-range jets are seen to form a class of their own. 
Their productivity is more than double that of the most up-to-date piston-engine 
transports, 


o Baby ba lhe 


45,943,000 Passengers 


1960 


66,000,000 Passengers 


93,000,000 Passengers 


118,000,000 Passengers 


The Civil Aeronautics Administration predicts that traffic volume on U.S. domestic 
routes will grow from 46,000,000 passengers in 1956 to 118,000,000 in 1970... May the 
CAA prove right all along the line! 


According to calculations published by the ICAO Air Transport Committee, the air- 
lines’ total capacity will exceed demand by a substantial margin in the coming years. 
If the 1957 economic load factor of 59.4 percent is to be maintained, there will be a 
substantial excess of capacity in 1960 and 1961 (the tonnage above the broken line, 
which denotes the average estimated annual growth rate of 15 percent). 
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jet travel. 














hand, Lord Douglas of Kirtleside, Chairman of BEA, estimates that the jet 
will be between 10 and 15 percent more costly to operate per seat-mile than 
an equivalent turboprop transport. q 

The decisive difference, however, lies in the large jets’ potential produc- ; 
tivity, i.e., in their higher ton-mile performance per hour; in the case of the 4 
Boeing 707 and 720, DC-8, Comet, Caravelle and Convair 880 this capacity 
is sO great that it may well balance out the high purchase costs. 

This quality, as stressed by the ICAO Committee, would be very appre- 
ciable if there were no danger —in view of the overall growth in airline fleets — 
of its leading to surplus capacity... The more a worker produces, the more 
welcome he is. But if he produces so much that the manufacturer can no 
longer dispose of the fruits of his labour, then he becomes a problem. The 
study predicts that the available capacity of the world’s airline industry will 
rise from 13,849 million ton-miles in 1958 to 21,572 million in 1961. 

When it comes to the increase in traffic demand on the other hand, the 
ICAO Committee shows itself less optimistic than other experts. It cautiously 
estimates an annual rate of growth of 15 percent, from 7,794 million ton- 
miles in 1958 to 11,859 million in 1961. 

If the 1957 load factor of 59.4 percent is to be maintained, then the 1961 
requirement would be for only 19,961 million ton-miles, not the 21,572 million 
that will be available. The theoretical excess of productive capacity over that 
required to meet demand would therefore be 1,611 million ton-miles. 

To dispose of this surplus the scheduled airlines must sell some of their 
aircraft, and the only purchasers who could affect the situation would be 4 
the non-scheduled operators. But, according to the ICAO study, the non- 4 
scheduled airlines will at best be able to absorb 30 percent of the surplus 
capacity. Thus there will theoretically remain a minimum of 756 million 
ton-miles surplus capacity which will be very difficult to dispose of. 
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Yet excess capacity is not the only nut which the air transport industry O 
will have to crack. As their name suggests, long-range jet transports are in wun 
their element only on long routes. Will they be satisfied with such “‘partial”’ ps 
stages as Paris-New York or London—New York, or will they prefer to fly Yor 
Paris-New York—Chicago, for example? If the latter should be the case, aw 
then we can look forward to air transport negotiations between Old and 
New World which will put the hard bargaining of recent years well in the T 
shade. a lis 

Yet another point. During the post-war period the airlines had one com- for | 
mon aim: cheaper fares. Any airline which did not immediately subscribe Pan 
to this desire was regarded as an enemy of progress. Today the airlines are first 
again united in a single demand: higher fares. And what will they feel in mon 
1961, when the jet age really gets into its stride, with its costly ground recei 
organization? It may be that future rate discussions between air transport R: 
authorities and operators will be clearly audible through any number of sheen 
padded doors. del 

However that may be, it can be predicted with a fair degree of certainty ae 
that the coming years will prove no bed of roses for the air transport oper- 
ators, especially for the smaller and financially weaker companies. Th 

What of the grand seigneurs? To put it bluntly, the present upheaval in culm 
the airline industry has been triggered by one purchaser and two major sup- ment 
pliers. The commercial jet age has been introduced by Juan Terry Trippe, milli 
the boss of mighty Pan American World Airways, and by Boeing and Dou- of aii 
glas. 

The manufacturers’ desire to sell on the biggest possible scale is clearly Left: 
understandable. As for PAA’s President, his attitude to the smaller airlines phone 


autun 


has never changed: if they can take it, good luck to them... if they cannot, 
so much the better! If the others fall by the wayside, I shall survive as “‘cho- 
sen instrument”. Needless to say, his rival, Howard Hughes of TWA, keeps 
a close eye on him in his plans for expansion. And the smaller companies 
could perhaps find a way out of the dilemma through mergers, pool agree- ~ 
ments, joint operation of aircraft and perhaps even co-ownership of jet 4 
fleets. fF 
* 

Will the air transport industry safely weather the jet age? A serious general 
economic crisis would naturally not leave the airlines unscathed. But if there 
is no general slump, then it is highly probable that progress will continue. — 
Radio sets—television sets, ice boxes—refrigerators... man today never © 
seems to be content without the ‘‘next stage”. He will also buy tickets for | 
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PAA is Ready to Go 




























One day this fall a Pan American World Air- 
ways crew and some 125 passengers will make 
aviation history when they take off from New 
York International Airport for Europe in the first 
American-built jet transport. 


The first-flight passengers will be drawn from 
a list of applicants who began making requests 
for space on the first jet flight immediately after 
Pan American in October 1955 announced the 
first order for American-built jets. Within six 
months nearly 100 such applications had been 
received. 


Reservations requests for jet flights have con- 
tinued to stream in although neither flight sche- 
dules nor the routes on which jets will be used 
have been made public. 


The first transatlantic jet flight will mark the 
culmination of years of planning and the invest- 
ment of hundreds of thousands of man hours and 
millions of dollars in preparation for this new age 
of air transportation. 


By Alvin P. Adams, Vice-President, Pan American World Airways 


The present survey of the U.S. airline industry would not be complete without a per- 
sonal contribution from one of the carriers. PAA is one of the giants in the industry, yet 
despite its strong position on the transport market, it is subject to the same economic 
laws as the other airlines and is encountering the same problems: though sales rose 





Training programs are under way in all of Pan 
American’s operating departments to make for a 
smooth transition into the Jet Age. Senior pilots 
in point of experience are attending ground school 
preparing for flight training in the 575-mile-per 
hour jets. Pan American supervisory pilots who 
have flown the Boeing 707 report that the change 
from piston-engined aircraft is made with ease. 


The debut of Jet Clippers is expected to make 
the greatest impact on international air travel since 
Pan American inaugurated United States-flag 
international air service 31 years ago. Since then 
Clipper service has been extended to 82 lands and 
around the world. 


In addition to nearly halving present flight 
times, the age of jet transportation is expected to 
provide four billion tourist dollars abroad 
annually within the next three years, Juan T. 
Trippe, president of Pan American, told President 
Eisenhower’s Committee on Facilitation and Pro- 
motion of International Travel. This four billion 
figure would be double the total reached in 1957. 


from $289,000,000 in 1956 to $313,000,000 in 1957, net profit 
declined from $14,200,000 to $8,200,000. 

The author of the following article, PAA Vice-Presi- 
dent Alvin P. Adams (born in 1905 at Grand Junction, 
Colorado), is a veteran of 28 years in the aviation industry. 
His duties at Pan American are the coordination of the 
activities of the company’s three operating divisions, Latin 
American, Atlantic and Pacific-Alaska. There can be 
no disguising the fact that Vice-President Adams blows 
his company’s trumpet loud and clear... 
all is excusable, especially as his article provides a very 
graphic picture of Pan American. 


but this after 
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Before operating its first Boeing 707 Jet Clipper 
to Europe, Pan American plans to use it in a 
scheduled cargo service on a daily basis to Puerto 
Rico as part of the elaborate pre-passenger flight 
test program. The aircraft also will have been 
flown 150 test hours by Boeing test pilots and 
Pan American supervisory pilots. Its predecessor, 
the 707 prototype, has been flying since July 1954, 
and has logged about 1,000 hours. 

Pan American’s total investment in jet equip- 
ment is approximately $300,000,000 for 44 Jet 
Clippers. Twenty-three will be Boeing 707s, and 
twenty-one will be Douglas DC-8s. The first DC-8 
will be delivered in 1959, and the entire jet fleet is 
scheduled to be in service by the following year. 

As a main base for its Atlantic Division jets, 
Pan American recently opened a $15,000,000 
operations and maintenance facility at New York 
International Airport. In addition, the Company 
is building there an $8,000,000 terminal, sche- 
duled for completion in March 1959, and specially 
designed for jet travel. . 


Left: 23 years ago PAA made a historic first flight: on November 22nd, 1935 a China Clipper took off to inaugurate scheduled services from San Francisco to Manila. At the micro- 


phone, 


Post Master General James A. Farley reads an address by President Roosevelt; 
autumn of 1958 this Boeing 707 will exchange the test base at Seattle for New York International Airport, ready to make the first jet passenger flight across the Atlantic. 


behind him, PAA President Juan Terry Trippe. 





Right: With PAA into the jet age. In the 
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On arrival PAA passengers have no need to telephone for hotel rooms. Intercontinental Hotels Corporation, an associate 
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of PAA, runs five-star hotels in a dozen cities. Pictured here is the Hotel Tamanaco, near Caracas. 


Jet Clippers, which will have a passenger capac- 
ity of about 168 persons—almost double the 
number carried on piston-engined planes—will 
further Pan American’s long-standing philosophy 
of expanding the travel market by carrying more 
persons per plane at ever-lowering fares. 


Mr. Trippe expressed this philosophy in 1943 
in stating: 

“Air transport has the choice —the very clear 
choice—of becoming a luxury service to carry the 
well-to-do at high prices—or to carry the average 
man at what he can afford to pay. Pan American 
has chosen the latter course.” 


At that time, Mr. Trippe also announced the 
goal of operating aircraft that could carry passen- 
gers from New York to London in 10 hours at a 
fare of $100. Jet Clippers will surpass the 10-hour 
goal and Pan American is still working toward 
reduced fares. 

Pan American first sought to introduce tourist- 
class service across the Atlantic in 1948 but failed 
to obtain the agreement of European govern- 
ments. Tourist fares were put into the Puerto Rican 
service and were immediately successful. The 
Company then extended tourist service around 
South America and between New York and 
Bermuda. 


Tourist flights over the Atlantic were inau- 
gurated in 1952 and since have gone into effect 
around the world. 


In 1957 transatlantic tourist-class passengers 
outnumbered first-class passengers nearly three 
to one, although first-class traffic registered a 9 
percent increase. 


The latest fare reduction on the Atlantic route, 
also proposed by Pan American, took effect on 
April 1, 1958 with the introduction of Economy 
service at fares 20 percent lower than tourist- 
class. An Economy service had been operated 
between New York and Puerto Rico since 1956. 
Economy-class passengers accounted for 45 per- 
cent of Pan American’s total traffic on the North 
Atlantic within two months after the service 
began. 


The first Clipper flight, October 28, 1927 was 
made in a wood and fabric three-engined Fokker 
VII over 90 miles of water from Key West, 
Florida, to Havana, Cuba. Since then the Com- 
pany has achieved an impressive number of 
“firsts” in both technical advances and in new 
routes. It was the first airline to span both the 
Atlantic and the Pacific, to criss-cross Central 


Big, bigger, biggest: 82 tourist-class passengers leaving a PAA Douglas DC-6B, the Boeing 707 which goes into service 


in the autumn of 1958 will accommodate 168 passengers. 
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and South America with regular air schedules, 
and to circle the world. 


From its beginning, with aircraft having a seat 
capacity of six, Pan American now operates :< 
fleet of 130 modern airliners on 66,000 route 
miles. Its Clippers have logged 72,000 Atlantic 
crossings, flown the Pacific 40,000 times, and 
made 5,300 trips around the world. 


The experience Pan American has amassed and 
the skills it has developed are being used to help 
the development and expansion of the national 
airlines of Pakistan, Turkey, Thailand, and 
Afghanistan. Select corps of Pan American tech- 
nicians, ranging from pilots to mechanics and 
accountants, are working alongside nationals of 
those countries to help them improve all phases 
of their operations. All the airlines have registered 
impressive gains in both operational and traffic 
figures since the first technical assistance pro- 
grams went into effect three years ago. 


Pan American used the Caribbean area as the 
“laboratory” for the development of the aero- 
nautical techniques it used later in longer over- 
water flights. 


It was here that experiments were made in 
plane-to-shore communications. Weather sta- 
tions were set up. Over-water navigation tech- 
niques were perfected. 


Pan American first built its route structure 
through Central and South America. At the same 
time, the Company was laying plans for flying the 
Atlantic and Pacific. 


How PAA inaugurated transpacific service (to 
Manila on November 22, 1935) and Atlantic ser- 
vice (to Lisbon on May 20, 1939) is already well 
known to Interavia readers. Step by step Clipper 
routes have been fashioned through Europe, the 
Middle East, and Asia to join with services from 
the Orient to form a round-the-world Clipper 
track. 


While pioneering these routes Pan American 
helped develop the aircraft that flew them. The 
Sikorsky S-38 amphibian, the first multi-engined 
amphibian used in regular air transport service, 
was the first aircraft in which Pan American 
engineers participated. This practice has con- 
tinued right up to the Jet Age. 


Pan American began thinking about jet trans- 
ports before the end of World War II. Conver- 
sations were started with both American and 
British aircraft builders, and several manufac- 
turers were contacted in 1945. None of the plans 
at that time proved practical, and the airline 
continued to purchase piston-engined planes. 


In 1952 Pan American placed an order for three 
British-built jets, scheduled for delivery in 1956. 
At the same time Boeing decided to enter the jet 
transport field, and two years later the prototype 
of the Boeing 707 was flying. 


Since the Boeing airplane basically met the 
specifications Pan American wanted, airline 
engineers worked with Boeing to make the proto- 
type into an international airline transport. 


In addition to assisting the airframe builder, 
Pan American induced Pratt & Whitney to rush 
the commercial version of the J75 military engine 
by placing an order for 120 engines at a cost of 
approximately $36,000,000. The J75 engine, with 
its greater power, has made possible the long- 
range ocean-spanning characteristic which will 
benefit passengers in both the Boeing and Douglas 
Jet Clippers .. . PAA thus is well prepared for the 
future. 
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George Patterson, 42, President of the independent Uni- 
versal Airlines, can boast of all-round experience of long- 
range domestic services (with American Airlines), overseas 
freight business (Slick Airways), local services (Alaska Air- 
lines) and the supplemental carriers. During World War Il 
he served as technical advisor to Troop Carrier Command, so 
that he is also acquainted with military air transport ques- 
tions. On June 26th, 1958 George Patterson was elected Presi- 
dent of the Independent Airlines Association. — In his brief 
analysis of the U.S. private operators, the author does not 
use the familiar term “non-scheduled” carriers, as these 
companies prefer to be known as “independents” or “sup- 
plementals‘. Similarly the scheduled airlines are designated 
as “certificated” carriers. Editors 


Close to fifty percent of all air passenger travel 
in the United States today is by aircoach—the 
non-luxury low-fare service that was inaugurated 
only twelve years ago. 

This service was pioneered and developed by 
the independent airlines, known at that time as 
non-scheduled air carriers but now formally clas- 
sified by the Civil Aeronautics Board as supple- 
mental air carriers. 

Unfortunately for the supplementals, only a 
fraction of this vast aircoach business is theirs 
today. The large, certificated trunk lines own 
most of it, and this is ironic since they fought air- 
coach for years before adopting it and finding it 
profitable. It helped reduce and eventually elimi- 
nate the need for Federal subsidy payments to the 
certificated carriers. 

It is still possible for the supplementals to fly 
the major trunk lines with high load factors, but 
on a strictly limited basis that requires the oper- 
ators to develop other sources of income if they 
are to survive. For example, my own company, 
Universal Airlines, flies ten trips a month (the 
CAB maximum for the supplementals) between 
the east and west coasts and to San Juan, Puerto 
Rico. But we still must rely on the military market 
and on civilian charter business to meet or surpass 
our monthly breakeven point. 

We supplementals are attempting to convince 
the Pentagon and Congress that the type of 
flexible, non-route type service we provide so well 
makes us a valuable reserve force for military air- 
ift in times of war or grave national emergency. 
Actually, this is an indisputable fact—as we 
showed in the Berlin, Korean and Hungarian air- 
lifts—but unfortunately the military so far has 
felt little or no obligation to help sustain us 
although they publicly state that “in any future 
military action your group would unquestionably 
make a vital contribution.” Several supplemental 
airline operators, members of our Independent 
Airlines Association, face extinction because of a 
Steady decline in the amount of business from 
the Air Force’s Military Air Transport Service 
(MATS). 

The third principal segment of our business is 
civilian charters, passenger and cargo. Having 
restricted us in route-type business but giving us 
unlimited authority with respect to charters, the 
CAB apparently meant charter work to be our 
Primary field of operation. But then there arises 
a question of discrimination against the supple- 
M2ntals as opposed to the certificated airlines. 
In applying for a CAB exemption to fly more than 


| their suthorized ten route-type trips a month, the 


supplementals must show that the certificated air- 


As the Independents See It 


By George Patterson, Universal Airlines, Burbank, Calif. 


lines are unable to handle the traffic demand. On 
the other hand, no such showing of inability to 
perform on the part of the supplementals is 
required of the certificated lines when they apply 
for, and usually get, exemptions to fly more than 
the maximum number of charter flights allowed 
them under CAB regulations. What is needed 
here, it seems to us, is equality of protection for 
the supplementals in their primary field (charters) 
with the certificated lines in their primary field 
(scheduled, route-type common carriage). 


The restrictions placed on the independents 
have nothing to do with safety. Our fatality-free 
performance was recognized by the National 
Safety Council, which gave the supplementals its 
highest award. What deters us from developing 
as free, competitive entrepreneurs is economic 
regulation by the CAB. The Civil Aeronautics 

























Act of 1938 was largely written by the airlines 
then in existence. These carriers, the so-called 
“grandfathers”, were given automatic certificates 
of public convenience and necessity. Although a 
provision was written in the act to provide for 
certification of new carriers, and despite scores of 
applications for trunk routes, only one newcomer 
has ever been granted a trunkline certificate—and 
this not for a domestic route but to San Juan. 


* 


There are signs, however, that the CAB in 
recent months has become more oriented to the 
public interest point of view. We suspect that the 
CAB’s recent grant of a 6.6 percent “‘interim”’ fare 
increase to the major certificated airlines was made 
with reluctance. A historic dissent was issued by 
Member G. Joseph Minetti, who said, ‘“‘the ten- 
dency to price all categories of air transportation 
out of reach of a significant segment of the general 
public may signal a reversal of the recent diver- 
sion trom surface to air travel and may constitute 
the first step towards a return to Federal subsidy.”’ 

What of the supplementals’ future? Will they 
continue as marginal operators for the most part ? 
Can they survive at all? Or is there definitely a 
place in the sun for them? Optimist that I am, I 
subscribe to the view that we have reasonable 
prospects, particularly if we become a properly- 





equipped, flexible airlift reserve force, with per- 
manent status from the CAB and with minimum 
guarantees of peacetime business. 

The need for an expanded airlift force seems 
to be dawning upon the experts, under insistent 
prodding from the U.S. Army. The whole subject 
was recently brought under review by the Joint 
Chiefs of Staff of the armed forces. Fitting the 
independents into the defense picture as an alert, 
ready-to-go-airlift reserve force requires affirma- 
tive action by the Department of Defense and 
other Government agencies. Haphazard, un- 
planned use of the supplementals’ low-cost ser- 
vice will hasten the erosion now wearing away the 
independents’ ability to stay alive. 


* 


What of the jet age? The major airlines are 
still before the CAB asking for substantial fare 


increases. The supplementals are not a party to 
these demands. They are aware that the historic 
trend in airline fares has been down, not up. 

The big airlines say they must have greater 
revenues to fulfil their commitments to purchase 
jets. But assuming the validity of the big airlines’ 
claim, the question arises: What about the air 
traveler who prefeis, and will continue to prefer, 
low-cost aircoach service—not necessarily in a 
jet but in any adequate transport plane that can 
fly at least 250 miles-an-hour ? Should he be priced 
out of the market? 

There are many thousands — perhaps millions— 
of Americans who presumably do not care whether 
their flight from New York ‘o Los Angeles takes 
12 hours instead of 4, particularly if the 12-hour 
flight is within reach of their pocketbook. If the 
businessman, the person on an expense account, 
the well-to-do, wish to pay, say $150 for a four- 
hour transcontinental jet flight, this will be pos- 
sible. If on the other hand a person prefers to pay 
only $80 for a 12-hour flight, he obviously figures 
the extra 8 hours is worth the difference in price, 
and the service should be available to him. This 
is the kind of service the independents could pro- 
vide, and on a certificated basis. It is a logical, 
jet-age extension of the aircoach business they 
pioneered—at reasonable fares and without sub- 
sidy. 
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How to be an Air Traveller 


If you are an experienced air traveller, there is no point in your reading 
this article, as it will tell you nothing new. But if you are a novice or you 
still have an inferiority complex about flying, then the following simple rules 
will help you to pass for a seasoned passenger. 


Baggage: One of the questions most frequently asked by the beginner is the 
kind of bags he should take on his trip. Baggage for air travel must be light 









































ent appreciate this only too well; this is why their advertising always makes 
4 big fuss about light weight, but never mentions durability. 


Every experienced traveller knows that the best way is to travel without 
baggage; if he must take a bag along he registers it as hand luggage. This 
lengthens the life of his bags, but shortens his own. 


Uniforms: Another source of embarrassment for the tyro is the variety of 
uniforms he encounters. Here it is virtually impossible to give any general 
rules for spotting aircrew ranks, as airlines have been highly original. Similarly 
it is difficult to distinguish between aircrew and high-ranking service officers 
who may be travelling as passengers. 


There are, however, some rules of thumb for distinguishing an aircraft 
captain from an admiral or general. This is relatively easy in certain Central 
and South American countries, where aircraft captains are all over 40, but 
admirals and generals are rarely older than 25. In other countries the problem 
is more difficult. I remember once watching the chief steward welcome an 
admiral aboard a trans-Atlantic aircraft. Nobody knew who was the admiral 
until he took his seat. 


Once inside the aircraft the problem is simpler. When he sees a man in 
uniform walking down the aisle and would like to know whether he is a 
steward, a member of the technical crew or an admiral, the experienced 
traveller uses a little trick which never fails. He ostentatiously drops some 
small personal object. If the uniform stops, bends down, picks it up and 
returns it to him with a smile, then he is the steward. If he walks on but smiles, 
he is a member of the technical crew. But if he passes by without looking at 
either the object or its owner, then he is certainly top brass. 


Loudspeakers: No experienced traveller shows the slightest concern if he does 
not understand what the airport loudspeakers say. These gadgets do not 
enjoy union protection and work 24 hours a day without let-up. They always 
talk Chinese, except of course when the traveller is Chinese, when they un- 
failingly let fly in Aramaic. 


ee a iad The experienced traveller knows that he can quite safely ignore the loud- 
Steward welcomes admiral P P ° . 

speakers. After all, deaf passengers always reach their destinations. Neither 

the World Health Organization nor ICAO appears to have published any 

statistics on this question, but it can be safely assumed that four to five per- 

cent of all passengers are hard of hearing. If you are still worried about miss- 

ing your plane, you need only put a button on a cord in your ear and stick 


or another of the ground hostesses is certain to come and shout into your ea 
details of every aircraft movement taking place at the airport. 


Noise: No experienced air traveller calls aircraft noise ‘“‘noise’. What he 
hears on board is the “sound” of the engines. No experienced traveller takes 
this “‘sound” seriously. Nor do the airlines or the manufacturers. The only 
body which seems to be worried about noise is the Port of New York Author- 
ity. Incidentally, talking about decibels, we can assure the anxious traveller 
that the inside of a jet aircraft is definitely no noisier than a birthday party 
for the youngest of the family. Of course there are bachelors who have no 
use for children’s parties, but these same bachelors are keen patrons of the 
Carnival at Rio, which also has its decibels. 


Delays: There are two kinds of delay in air transport. The delays which occur 
on the European airlines, due to force majeure (bad weather, connections, etc.) 
and those which are experienced by, the American companies. The latter 
always come as a surprise to the novice, but the experienced traveller takes 
them in his stride. In the USA the airline business is highly competitive, and 
The loudspeaker’s dulcet tones each company must of course fly faster than its rivals. If company ‘‘X’’, fo 
example, announces that the flight from A to B takes eight and a half hour 























and a quarter. This will induce company ‘“Z” to proclaim an eight-ho 
schedule. The first company’s reaction is immediate; it announces that flying 
time has been cut to seven hours and a quarter, and so on. In the end, all 
three publish time-tables showing six hours from A to B. The novice take 
these statements at their face value; when he ventures to ask why the flig 
has actually taken eight hours and a half, he is simply told that there has bé 
i a delay. This is one of the little things he should remember when sending™ 
telegram to announce his arrival. 


Instead of saying “‘arriving at seven twenty”, he should write “arriving ¥ 
company Y flight 001”. This, by the way, is what Americans always do. 













Bon voyage! 
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then its rival, company ‘“‘Y”’, will say that it can do the trip in eight hou aX 
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The VIP treatment 













































Sure-fire advice 
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O, Sunday, June 29th, 1958 Bierset airfield, 
near Liége, Belgium, was the scene of an air dis- 
play mounted by twelve NATO countries * and 
preceded by a static show of modern military air- 
craft and missiles and a number of interesting 
museum pieces. H. M. Baudouin I, King of the 
Belgians, who had travelled to Bierset by heli- 
copter, watched the flight demonstrations. 


The display was attended by some 100,000 
spectators, including officers from the NATO air 
forces, the military attachés accredited to 
Brussels, representatives of government agencies 
and the industry, and last but not least the 
general public. 


A formation of Belgian F-84F Thunderstreaks 
opened the display, followed by the show teams 
of six other NATO air forces. The aerobatic dis- 
plays by the Greeks, Portuguese and British 
(“Black Arrows” on Hunter 6s) won particular 
applause. In a quiet interlude designed to rest 
strained eardrums masterly group jumps were 
made by Belgian parachutists, and Lieutenant 
Huybrechts demonstrated a breath-taking free 
fall from 15,000 ft. to 600 ft. before opening his 
parachute. 





party Next came a spectacular aerobatics demonstra- 
tion by Warrant Officer Janssens (on a Stampe 
SV.IVb biplane) at tree-top level... then jet 
engines were again heard screaming: the British 
were demonstrating their Valiant and Vulcan V- 
bombers, the French their Fouga Magister jet 
trainer (which is soon to make its appearance at 
Belgium’s flying schools) and the Breguet Taon 
light strike fighter, the Noratlas transport and the 
Djinn and Alouette helicopters, and the Americans 
several of the USAF’s Century Series fighters, 
tactical and strategic bombers, naval aircrafi and 
tanker/transports. 


The closing numbers on the programme were 
| again reserved for the Belgian Air Force and 
| included simulated low-level attacks and bomb- 
ing from low altitude, the air dropping of supplies 
for ground troops, and formation aerobatics. A 
massed fly-past by Belgian fighters (CF-100s, 
F-84Fs and Hunters) ended the show, with nine 
jet fighters laying trails of smoke in the Belgian 
national colours (black-yellow-red) as an impres- 
Sive finishing touch. 





* Belgium, Canada, Denmark, France, Greece, Italy, 
Norway, Portugal, Turkey, United Kingdom, United 
States, \Vest Germany. 
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Highlights of the display were spectacular formation aerobatics by show teams from the various national air forces 
(right, the British Hunter team). Only the USAF, however, showed operational manoeuvres, such as the simultaneous 
in-flight refuelling of two F-100 fighters and a B-66 tactical bomber by a KB-50J (with two auxiliary jets). 






The NATO Flying Meeting at Liege 









































Air force veterans such as this two-seat Caudron G-3 reconnaissance aircraft of World War I rubbed shoulders with the 
latest supersonic fighters (Lockheed F-104B Starfighter, two-seater with boundary layer control)... 


Pes 3 ¢ 


... and carrier-based interceptors (Chance Vought F8U Crusader) and Navy bombers (Douglas A3D Skywarrior), 


Dornier Do27 multi-purpose aircraft. Nord-Aviation Noratlas transport. 


Left: De Havilland Firestreak air-to-air missile (with infrared homing). Right: Bristol/Ferranti Bloodhound anti-aircraft 
missile (semi-active homing; ramjet power unit plus rocket booster), 



















BLOODHOUND 


The Northrop N-156F 





A Lightweight Aircraft for Light Pockets 


Te constantly rising initial cost of modern 
military aircraft and the problems of servicing 
and operating complex weapons systems have 
raised a question which is becoming increas- 
ingly urgent, in particular in the smaller 
countries. How can the efficiency of the air 
force be improved with an already over- 
strained defence budget? This question 
brought Northrop Aircraft Inc., of Haw- 
thorne, California, into the arena a few years 
ago with an aircraft project which is today 
arousing considerable interest in Europe and 
in certain Asian countries. 


In 1954 a team of Northrop management 
and technical men visited a number of coun- 
tries to discuss with military and industrial 
leaders the specifications for a supersonic 
fighter which, despite reduced initial cost, 
would meet the requirements of the sixties. 
From the outset it was envisaged that the 
multi-purpose jet aircraft should be built 
under licence overseas, so that, in addition to 
simple maintenance, ease of production was 
essential. Above all, however, the lightweight 
fighter had to be capable of operating from 
short runways and to be satisfied with a 
minimum of ground organization. The air- 
craft had to carry a variety of rocket weapons 
and the appropriate— exchangeable —fire con- 
trol systems and be suitable for use against 


both air and ground targets. 
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The result was the N-/56F, a twin-jet low- 
wing model with a take-off weight of just over 
12,000 lb., which thanks to its very thin wing 
and a fuselage designed to the area rule will 
be able to reach speeds of around Mach 2 
with a total thrust of only 7,000 lb. Through- 
out the design stages the N-156F was treated 
as an integrated weapons system, consisting 
of the weapons carrier (airframe and equip- 
ment), propulsion system (two very light jet 
engines) and the weapons themselves (air-to- 
air or air-to-surface missiles). Needless to say 
these main elements had to be balanced so as 
to get the best performance from each, with- 
out reducing economy or reliability. 


Here two major technological break- 

throughs came to the aid of Northrop’s 

engineers: 

l-the development of new economical jet 
engines with high thrust-to-weight ratios, 
such as were promised by Fairchild and 
General Electric (J83 and J85). These 
engines enabled a fighter to be designed for 
the performance of the USAF’s Century 
Series fighters, but about half their weight. 

2-the development of new long-range high- 
speed air-to-air missiles which home on to 
their targets with great reliability and can 
be fired from much greater distances and 
from altitudes both below and above their 
targets. 


Thanks to the “‘snap-up” technique for 
missiles developed jointly by Northrop and 
the U.S. Air Force, the N-156F will be able 
to combat all manned aircraft, even if they 
fly higher (and faster) than it does. The 
“‘snap-up”’ technique illustrated in the accom- 
panying drawing has been tried out in the 
Northrop F-89 and has played a large part in 
prolonging the life of this subsonic fighter 
which has helped provide the defence of 
North America for many years. 


If Northrop succeeds in having the new 
fighter ready for flight testing in 1959, this 
will be due primarily to the fact that the 
N-156F has been developed in parallel to the 
closely related T-38 supersonic trainer for the 
U.S. Air Force. The two-seat T-38, which was 
described in Jnteravia No. 2, 1958, is due to 
come off the final assembly line this month 
and to begin flight testing in January 1959. 
Trainer and supersonic fighter resemble each 
other not only as regards number and disposi- 
tion of engines, but also in configuration and 
dimensions, so that many airframe and equip- 
ment components will be interchangeable. The 
only significant aerodynamic differences be- 
tween the two aircraft are in the armament, 
larger horizontal tail, high-lift devices and 
single cockpit nose of the fighter. 


* 
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drawing illustrate the N-156F’s configuration. 
The low-set wing is extremely thin, with 
moderately swept leading edge and very low 
aspect ratio. Leading edge and trailing edge 
flaps are fitted to reduce take-off and landing 
distance. The control system comprises con- 
ventional ailerons at roughly mid span, a low- 
set all-movable horizontal stabilizer and a 
low-set rudder unit. No trim tabs are used. 
All control surfaces are actuated by dual full- 
power controls; aileron and rudder “‘feel”’ are 
provided by control force springs, and longi- 
tudinal ‘feel’? by a combination of control 
force spring and bobweight. Longitudinal 
and directional stability augmentors for super- 
sonic flight are installed. The manufacturers 
stress that the N-156F can be flown and safely 
landed using one aileron. 


The configuration of the slender fuselage 
is largely determined by the demands of the 
area rule: a marked narrowing in the region 
of the wing roots is designed to achieve a 
substantial reduction in drag in the transonic 
range. The fuselage nose carries a search and 
tracking radar and other parts of the elec- 
tronic equipment, all of which are readily 
accessible through large hinged side panels. 
The cockpit canopy over the pressurized 
flight deck is in two parts, which open up for- 
wards and backwards; both parts can be 
opend by hand. Inlet ducts on the sides of 
the fuselage, with boundary layer separators 
projecting forwards, supply the two reheat 
engines, mounted side by side in the rear 
fuselage. Fuel is carried in four tanks in the 
fuselage centre, between the inlet ducts. Each 
engine has its own fuel system. The system 


Mockup of the new Northrop fighter. 


The accompanying pictures and three-view 




































Head-on attack against a high-flying target by the “snap-up” method perfected jointly by Northrop and the USAF. 
All the pilot has to do in these attack tactics, which will also be used in the N-156F, is to steer his aircraft into the area 
of approach of the enemy target. Accurate pursuit flight following airborne and ground radar indications is therefore not 
necessary, the fighter does not fly after its target, but fires its long-range automatic missiles to meet it, so that the depth 
of the zone required for successful defence is reduced. 


Comparative three-view drawings of the T-38 supersonic trainer (left) and the N-156F supersonic fighter (right). 


vo 


Characteristic features of the N-156F: air inlet ducts on the sides of 
the fuselage and marked narrowing of the fuselage near the wing roots, 
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Testing the rocket-powered Northrop ejection seat, here 
being launched from a high-speed sled carrying a mockup 
of the T-38 fuselage. The first firing of the new seat, 
which will also be used in the N-156F fighter, indicate 
excellent stability for the initial man/seat trajectory. 
Ejection can take place at deck level. 
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Instruments and radar screen can be reached for main- 
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Technical Data for the N-156F 


Powerplants: 2 x General Electric J85 or Fairchild 
J83 of approx. 3,500 Ib. thrust each with afterburner 


Span (including missiles at the wing 


MGS 5S bbw OA ee 26’ 5” 
ae a ee ee ee a 43’ 9%,” 
ee eee ee 13’ 
Take-off weight .......... 12,120 Ib. 


Range with auxiliary tanks more than 2,000n.m. 











for the starboard engine is supplied with fuel 
from the forward tank and a dorsal tank just 
aft of the canopy; the port engine takes its 
fuel from the centre and rear tanks. For 
lengthy missions additional tanks can be 
carried beneath the wings. Provision for in- 


flight refuelling is also incorporated. 


Twin speed brakes, located on the fuselage 
underside immediately forward of the main 
undercarriage doors, are used for rapid des- 
cent and for reducing air speed during landing 
approach. The two main undercarriage units 
are retracted inwards into the fuselage, while 
the nose wheel folds backwards. All units can 
be lowered by gravity in an emergency. One 
small peculiarity: the N-156F mockup reveals 
small skids on the main gear struts; according 
to the project engineer, these are designed to 
take some of the load off the wheels when 
operating on soft grass runways. 


The side inlet ducts, the clean under- 
surfaces of the wing and fuselage, and the 
landing gear configuration make the aircraft 


“coke bottle’’ centre fuselage, as also included in the N-156F fighter. 


Although the airframe of the Northrop 
fighter is designed to take two General Elec- 
tric J85 or Fairchild J83 light jet engines with 
reheat, the Pratt & Whitney JT12 now under 
development could also be installed. The 
designers have given special attention to 
ensuring that the powerplant shall be easily 
accessible for servicing or removal. For this 
purpose, the whole of the rear fuselage, 
including horizontal tailplane, is detachable 
(though the rudder unit remains attached to 
the main fuselage). An overhead track and 
trolley arrangement in each engine bay facili- 
tates installation and removal procedures. 
The two hydraulic pumps, as well as the 
generators and reduction gears for the acces- 
sory drives are complete units mounted to the 
airframe structure, and therefore need not be 
dismantled for engine removal. 

The two air-to-air missiles carried as 
standard armament—apparently a new design 
by Northrop—are fired from special laun- 
chers at the wing tips. Air-to-surface rockets 
can be accommodated in a weapons carrier 
beneath the fuselage or suspended under- 
neath the wings in the place of auxiliary fuel 
tanks. Space provisions in the nose section 
permit a high degree of flexibility in the 
selection of fire control equipment and ar- 
mament, readily accommodating the parti- 
cular requirements of individual nations. 


* 


In the specifications for tomorrow’s tactical 
aircraft, adaptability to defence budgets will 
probably play as big a role as flying and 
combat performance. Judging by everything 


tenance by raising the forward portion of the cockpit . : , - i 

canopy. well suited for application with a barrier that hasso far been revealed about the N-156F, 
crash system or with such devices as zero it appears to cut no mean figure in this 
launchers and tail hook installations. respect. 

The prototype of the two-seat T-38 trainer in final assembly. In the left-hand picture the rear fuselage, including horizontal stabilizer, has been removed, and the engines have not 
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= Hunters Defend PERU 


asily 
* this 
lage, 
hable Speed, offensive power and great versatility have given 
the Hawker Hunter pride of place in the air forces of many 
ed to countries, including Peru. Today several squadrons of 
and Hunters are in service with the Peruvian air force, forging 
another sturdy link in the defences of the free world. 
Hunters are also in service in India, Denmark, Holland, Belgium, 
Sweden, Iraq—and now Switzerland. 
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for propeller craft, turboprops and jets \A 


MONSANTO CHEMICAL COMPANY— Where Creative Chemistry Works Wonders for You 


SKYDROL 


Safeguards 
the leaders .... 


PAN AMERICAN WORLD AIRWAYS in the Atlantic, 


the Pacific, in Latin America, Around the World. 


PAN AM’s new Boeing 707 jetliners will soon cross 
continents and seas completely free of engine and 
propeller vibration and in half the time required by 
conventional aircraft. Flying at 600 miles per hour the 
Atlantic will be just over six hours wide. Sydney to 

San Francisco will be little more than fifteen hours. To 
insure the safety of these jetliners and their passengers 
against fires from hydraulic leaks, Pan Am’s 707 jetliners, 
like most of Pan Am’s propeller-driven Clippers, 

will be serviced with fire-resistant Skydrol hydraulic fluids. 


SKYDROL is the only fire-resistant hydraulic fluid 
approved by the CAA. Skydrol outlasts and outperforms 
conventional fluids, providing higher lubricity for 
longer hydraulic system component life in all types of 


modern aircraft. 


Since the introduction of Skydrol by Monsanto 
ten years ago, this fluid has performed for more than 
eight million flight hours without a single instance 

of fires from hydraulic leaks, either in the air or on the 
ground, Produced exclusively by Monsanto Chemical 
Company, fire-resistant hydraulic Skydrol fluids are the 
standard of safety for today’s propeller-driven aircraft 


and tomorrow’s jets. 


SKYDROL fluids are available at principal airports around 
the world through the marketing affiliates of Esso 
Export Corporation, Mobil Overseas Oil Company and 
Shell Oil Company. A new 24 page technical booklet 
giving data on the properties and use of Skydrol 
fire-resistant hydraulic fluids can be obtained by writing 
to Monsanto Chemical Company, Overseas Division, 
Aviation Fluids Department, St. Louis 24, Missouri, U.S.A. 


*Trademark registered Monsanto Chemical Company 


SKYDROL |,, V 
fire-resistant hydraulic fluids Monsanto 























































RCA VICTOR 
EFENCE 
ELECTRONIC 
SYSTEMS 


at work... : 


RCA Victor is proud of the part it plays in Canada’s 


defence planning by conducting research, development and Dj 
iv 











production in all phases of Defence Electronic Systems technology. 


The search for the talent necessary for this important work aa 
will never end. Perhaps you—or someone you know—is wot 
an engineer who would be interested in working with and 
this creative group and meeting its challenges. If so, simply “i 
contact Dr. J. J. Brown, RCA Victor Company, Ltd., Hes 
1001 Lenoir Street, Montreal, Quebec. Uni 
sucl 
the 
CoIrr 


RCA VICTOR COMPANY, LTD. - 


MONTREAL, CANADA S  oope: 











Under the supervision of the U.S. Navy’s 
Bureau of Ordnance, a group of American com- 
panies is working on a new weapon concept which 
has been given the highest priority by the United 
States’ National Security Council. By 1960 the 
Navy will have an arsenal of ship-based medium- 
range rockets to be carried into enemy coastal 
waters by giant nuclear-powered submarines, 
which will launch them without surfacing. The 
missile submarines will be capable of remaining 
submerged for months in the depths of the oceans 
which cover three-quarters of the earth’s surface 
and of penetrating undetected into their opera- 
tional areas. Their position at any given time will 
not be marked on any enemy staff map and can 
therefore not be taken into consideration in the 
enemy’s war plans. Use of such floating rocket 
bases would eliminate the need for the time- 
consuming discussions which are the preliminary 
to the establishment of land-based IRBM weapons 
on the territories of foreign countries. Because 
they will have solid-propellant engines and will 
not require any kind of launching preparations, 
submarine IRBMs could be launched on their 
way in seconds by a simple push-button action. — 
The missile on which the whole Navy weapon 
concept is based is already under development: 
it is named Polaris after the North Star and is 
now taking shape at Lockheed’s Missile Systems 
Division. 


A handful of atomic-powered submarines, 
each with more than a dozen IRBMs aboard, 
would fundamentally alter the strategic situation 
and strengthen the deterrent threat of American 
land-based missiles through the invisible, and 
hence even more effective, threat from the sea. 
However, it is an open question whether the 
United States will remain the only power with 
such a highly mobile force. The haste with which 
the Navy is pursuing the realization of its new 
combined weapons system suggests that this is 
unlikely to be the case. By the end of 1960, when 
the first American missile submarine units are 
oOperational—two years before the date originally 
the Russians will probably also have begun 


fi Xe d 


The Birth of a Missile System: 


on a similar reorganization of their submarine 


force. 
* 


As little as two years ago U.S. Navy planners 
were still by no means certain whether a weapon 
concept of this kind could be put into effect in 
the present state of the art, or whether a missile 
with a range of some 1,500 miles could be made 
small enough for launching from submarines. 
One thing, however, was clear: the Thor and 
Jupiter IRBMs then under development could not 
meet this requirement since, apart from their high 
launching weight, their liquid propellants were 
highly unsuitable for handling aboard a sub- 
marine. The Navy therefore turned to the Missile 
Systems Division which Lockheed had founded 
at Sunnyvale, California, early in 1954 and which 
was already working on several missile projects 
for the USAF and had plans for investigating the 
problems of solid-propellant motors with their 
X-17 research vehicle. 


First design studies for the required submarine 
missile gave a picture of a solid-propellant rocket 
that would have been roughly five times as big 
as the present Polaris and even heavier than the 
Jupiter or the Thor. The sole reason for this 
gigantic increase in size was the entirely inade- 





quate specific impulse of the solid propellants 
then available. At any rate the space required in 
the submarine and the difficulties involved in the 
under-water launching of such heavy rockets would 
have jeopardized the whole project. Lockheed 
was therefore obliged to seek another solution. 
First the selected design values —such as specific 
impulse of the rocket propellants, weight of 
equipment, etc.—were modified through extra- 
polation of the development curve to conform 
to the figures likely to hold good five years later. 
Secondly the Atomic Energy Commission pro- 
mised a much smaller nuclear warhead with an 
explosive power of one megaton, so that the 
missile’s payload could probably be reduced. 
These very much more favourable initial data 
were then used as the basis for a new design which 
came a good deal closer to the specifications. In 
the hope that the selected values would be 
attainable in time, Lockheed engineers went ahead 
on fixing dimensions and weights for the missile, 
the number of missiles to be carried by a sub- 
marine and finally the size of the submarine itself. 
This first project phase was completed in April 
1957. Actual development work could then begin 
and was scheduled to take at most five years up 
to operational readiness of the complete system. 


The Polaris system management team, from left to right: R. W. Minor, Program Planning; D. W. Harris, Reliability; 
E. E. Christensen, Test Management; S. W. Burris, Systems Manager; F. G. Bednarz, Technical Director; H. W. Kohl, 


Program Controls. 








































Rear Admiral William F. Raborn, Director of 
the Special Projects Office of the Navy’s Bureau 
of Ordnance, took over control of the project and 
selected Lockheed’s Missile Systems Division as 
prime contractor for the whole missile system. 
The first two submarines, to be built to designs 
prepared by the Navy Bureau of Ships, were 
ordered from the Electric Boat Division of 
General Dynamics Corporation, and a third from 
Mare Island Naval Shipyard. 

Lockheed immediately set to work on the 
specifications for the rocket engine, the guidance 
system and the airframe for the Polaris. For 
each of these sub-assemblies a five-year plan was 
drawn up for the solution of the expected pro- 
blems. Development was well under way, and 
countless sub-contractors had been appointed 
when the Navy decided, on Government recom- 
mendation, to advance the deadline for the Polaris 
by two years. This upset all plans, and in the ut- 
most haste Lockheed’s Missile Systems Division 
had to prepare a new three-year programme and 
look around for additional sub-contractors. 

The magnitude of the prime contractor’s task 
of coordinating all the detail developments is re- 
vealed by a glance at the impressive list of main 
sub-contractors, of whom only two—Aerojet- 
General (propulsion system) and General Electric 
(guidance system)—can be mentioned here. In 
addition Lockheed had to cooperate with a large 
number of plants working directly for the Navy 
on the development of launching equipment for 
the rockets, nuclear warheads, navigation aids 
and special equipment for the submarines, the 
extensive instrumentation and other auxiliaries. 
All the suppliers involved in the Polaris pro- 
gramme had to accelerate or sometimes modify 
their closely integrated working programmes, 
with the whole organizational responsibility on 
the shoulders of the Sunnyvale Missile Systems 
Division. Moreover Lockheed still had the main 
task of creating the actual rocket weapon. 

* 

After extensive preliminary work, Aerojet- 
General, the engine contractors, succeeded as 
early as 1957 in developing a new solid propellant 
designated polyurethane and with a specific im- 
pulse of roughly 240 sec, which laid the basis for 
successful later work on the Polaris. The new pro- 
pellant offered the possibility of achieving the 


required range of 1,500 miles... if the rocket were 

built as a two-stage configuration. So the Polaris 
acquired its final form, a squat cylindrical first 
stage approx. 23 ft. in length and 5 ft. in diameter, 
and a much smaller second stage (inserted into 
the first) with blunt nose cone. 

The finless first stage of the Polaris is almost 
entirely occupied by the powerful rocket motor 
casing, at the rear of which four exhaust nozzles 
can be seen. This casing apparently contains 
two different propellant charges, fitted one into 
the other; one is a fast-burning charge for high 
initial thrust, and the other a slower-burning 
charge for low continuous thrust. 

The use of solid-propellant rocket motors pre- 
sented the Polaris designers with two basic diffi- 
culties which do not arise in the case of liquid- 
propellant engines: 

1 — Because of their long combustion chamber 
casing, solid-propellant motors cannot be 
gimbal-mounted and therefore cannot be 
utilized for control purposes (jet flaps are also 
not suitable because of the high temperatures 
and long burning duration of IRBM motors). 

2—In a solid-propellant motor the ignition pro- 
cess cannot be decelerated or interrupted at 
will. 

How, therefore, was the Polaris to be guided to 

the target with the necessary degree of accuracy ? 

How could the required ballistic trajectory be 

maintained if burnout could not be controlled to 

within a fraction of a second? The answers were 
soon found: the first problem was solved by use 
of four exhaust nozzles (instead of one) which are 
arranged in a square and whose thrust can be 
regulated individually or in pairs. How this is 
done has not so far been revealed, however. 

Nevertheless, it enables the trajectory to be 

corrected. At the same time the arrangement 

made it possible to reduce the overall length of 
the missile, as four small jet nozzles are 

assuming geometrical similarity — obviously 
shorter than a single large nozzle. To solve the 
second problem, Aerojet-General engineers had 
to take drastic measures. Although it is not 
possible to interrupt the combustion process in 
the rocket motor, it is at any rate possible, 
through the use of “‘suitable devices’’, to reduce 
thrust in the jet nozzles to zero, which ultimately 
comes to the same thing. Here too, no description 


A section of the Lockheed Missile Systems Division plant at Sunnyvale, Calif. 
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The Westinghouse-built launching equipment for the 
Polaris on a quay at the San Francisco Naval Shipyard, 
Hunter’s Point, Calif. 
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Sketch and photograph of a mock-up of the Lockheed 
Polaris. 








Main Contractors for the 
Polaris Programme 


Missile System: Missile Systems Division, Lockheed 
Aircraft Corp. (prime contractor for research, deve- 
lopment, testing and assembling the missile). 


Propulsion System: Aerojet-General Corp. (sub-con- 
tractor to Lockheed). 


Guidance System: Missile and Ordnance Systems De- 
partment, General Electric Co. in cooperation with the 
Massachusetts Institute of Technology (sub-contrac- 
tor to Lockheed). 


Launching and Handling System: Westinghouse Electric 
Company, Sunnyvale, California. 

Submarine Fire Control System: Missile and Ordnance 
Systems Department, General Electric Co. and the 
Massachusetts Institute of Technology. 

Instrumentation: Interstate Electronic Corp., Anaheim, 
California. 

Fuzing: Naval Ordnance Laboratory. 

Nuclear Submarine: Electric Boat Division, General 
Dynamics Corp. and Mare Island Naval Shipyard. 

Ships' Inertial Navigation System: 
Sperry Gyroscope Co. with MIT 


Marine Division, 


Nuclear Reactors: Westinghouse Electric Corp. 
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The cement-filled Polaris dummy is lowered by means of a crane into the cannon-like launching tube which is here 
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seen in a tilted position on its twin-tripod mounting. The missile body has a central locating ring and a collapsible 


pressure skirt at the rear end. 


has yet been published of these devices, though 
free flight tests with smaller rocket motors appear 
to have proved the feasibility of the system. 

It cannot yet be said whether the second Polaris 
stage has been designed to the same principles. 
All that the manufacturers have so far revealed 
about the second stage, which carries the nuclear 
warhead and many components of the guidance 
system, is that it cannot be ignited prematurely 
or diverted from its trajectory either by enemy 
jamming or by any other outside influences. 
Above all, however, Lockheed and the U.S. Navy 
stress the drastic weight savings which have been 
made in the Polaris airframe and equipment. 
In the case of the airframe, these savings have 
been made by skilful use of stainless steel and 
certain beryllium alloys; here the designers were 
able to call on the USAF’s wealth of experience 
of lightweight missiles. 

One particularly interesting fact is that the 
inertial guidance system for the Polaris is several 
times lighter than the guidance systems in the 


Lockheed Telemetering Station at the Cape Canaveral Missile Test Center. Lockheed 
operates the equipment for the U.S. Navy and data obtained are processed at Sunnyvale. 





Thor and Jupiter IRBMs. The other missile 
equipment has also been reduced by miniaturi- 
zation and other “slimming cures” to such an 
extent that the launching weight of the roughly 
30-foot Polaris with a 1-megaton warhead has 
been limited to 28,000 Ib. 
x 
Yet there remained many other problems that 
had to be solved to meet the schedule —quite 
apart from the earlier deadline. Entirely new 
questions were raised by the requirement for the 
under-water launching of a missile from a sub- 
merged submarine: 

e@ How could the position of the submerged sub- 
marine at the moment of launching be deter- 
mined with the utmost precision ? 

@ What would be the effect of the submarine 
pitch and roll on the rocket launching? 

@ Howcould the rocket, after ejection from the 
submarine, be carried to the surface even in 

— the heaviest seas in such¥a wayfthat it could 
continueJits climb undisturbed after leaving 








Polaris dummy “pop-up” launching by means of com- 
pressed air: the locating ring and pressure skirt are auto- 
matically rejected when the missile is in the air. 


the water? Would it have sufficient inherent 
stability to remain vertical in all phases of the 
launch? Should the risk be taken of igniting 
the solid-propellant rocket motor inside the 
submarine? 
All these questions had some bearing on the 
missile’s configuration or equipment. The question 
of position determination for the submerged sub- 
marine was solved by the Sperry Gyroscope 
Company, whose Marine Division—in conjunc- 
tion with Dr. Charles S. Draper of the Massachu- 
setts Institute of Technology—produced the 
Ships Inertial Navigation System. SINS has been 
under test aboard the USS Compass Island for 
the past year and has provided extremely satis- 
factory results. In principle the device resembles 
the corresponding inertial system for aircraft, 
but must supply the vertical reference over a 
much longer time than the air navigation model 
(days or weeks instead of hours). On the other 
hand, the ships system works in much more 
stable surroundings; linear accelerations in a 


Stanley W. Burris, Polaris Missile Systems Manager (left), with Captain William A. 
Hassler, USN, Naval Inspector of Ordnance, Sunnyvale in front of a telemetering unit 
for an experimental Polaris missile. 
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seabed and serves for under-water launching tests. 


submarine do not exceed thousandths of one 
‘9’. The heart of SINS is a complex computer 
sa basic data (geographical longitude, latitude, 
true speed, etc.) are regularly compared with the 
position readings of an astro navigation system. 
A number of different systems for determining 
geographical position under water are being in- 
vestigated, such as radio sextants to detect the 
electromagnetic rays from the sun and stars, 
acoustic sounding equipment to scan the ocean 
bed, etc., but SINS accuracy appears to be ade- 
quate without such aids. 


The analogue values from SINS are passed to 
a so-called geo-ballistic computer, which in turn 
records the submarine’s position relative to the 
pre-selected land target. Thence the converted 
position data are fed to the submarine’s fire con- 
trol computer, which also receives continuous 
figures for speed, course, roll and pitch, etc. from 
SINS. These are the values which, after conver- 
sion into digital values, are passed to the missile’s 
electronic brain. But the ascent data (angle of 
trajectory, burnout velocity, etc.) are not the 
only information which must be passed to the 
Polaris in the launching tube. ““Communications” 
between the submarine control room and the 


The Polaris dummy being lowered into a submersible launching tube, 
built by Westinghouse. The drum-like vesselcan be anchored to the 
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Diagrammatic sketch of the Polaris “‘pop-up”’ test area at the San Clemente Island Sea Ranges. The 
inert Polaris missile is loaded into the launching tube which is then pulled down to the seabed by on- 


shore winches. The entire under-water launching tests are recorded in detail by sonar and camera instru- 


ments, connected to the monitor barge. 


missile’s nerve centre must also include at least 
a check of the ignition system for the rocket 
motor, the nuclear warhead and the various 
rocket equipment, before the launching signal can 
be given. ’ 

What of the submarines which are to act as 
carriers for the new Polaris weapon? According 
to U.S. Navy statements, they will be some 
380 ft. in length and 33 ft. in width, with a dis- 
placement of 5,600 tons. With atomic powerplant 
they are scheduled to attain the unusually high 
speed of 35 to 40 knots at a depth of 300 ft. The 
Polaris rockets—to a total of sixteen—will be 
stowed in vertical launching tubes amidships. 
They will be ejected out of the tubes and above 
the water’s surface by means of compressed gas, 
whereupon the rocket motor will be automatically 
ignited at a height of roughly 50 to 75 ft. above 
the water. The Polaris first stage cannot be 
ignited inside the submarine launching tube be- 
cause of the hot combustion gases and the power- 
ful recoil produced by the sudden build-up of full 
thrust. It would also not be legitimate to expose 
the crew to the risk of a rocket explosion inside 
the submarine. 


One question which required detailed dis- 
cussion between Lockheed and the Navy was that 
of access to the Polaris weapons when inside the 
launching tubes. Will it be possible, or necessary, 
to make adjustments to the rocket before launch- 
ing, in particular to the computer of the inertial 
guidance system? This question must apparently 
be answered in the affirmative, since a Lockheed 
spokesman has stated that the Navy has found 
a way of getting at the Polaris guidance system 
inside a submarine on the high seas. Other details 
of the new atomic submarines are shown in the 
accompanying cutaway drawing. Their standard 
equipment will include a Sperry course-keeping 
control and a highly efficient pitch and roll 
damper now under test and also developed by 
Sperry. The first three Fleet Ballistic Missile 
submarines laid down are the biggest under- 
water vessels ever ordered by a Western naval 
power. 

* 

A large portion of the Polaris programme is 
devoted to testing all the components of this 
complex weapons system. Tests have been under 
way for some time on models of the Polaris, with 
the object of determining, among other things, 


Cutaway drawing of design details of the nuclear-powered Fleet Ballistic Missile submarine now in construction at General Dynamics Corporation’s Electric Boat Division, Groton, 


Conn. U.S. Navy submarines equipped with the Poluris will reportedly carry 16 missiles each. 


indicated by the forward torpedo room in the drawing. 
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An interesting sidelight is the retention of the conventional torpedo armament as 
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A Polaris dummy breaks surface after an under-water 
“pop-up” launching. 


the missile’s stability in the water, on leaving the 
water and during build-up of the launching 
thrust. In addition a special test bed in the Santa 
Cruz mountains is being used for “tethered” 
tests in which the Polaris mockup’s dynamic 
behaviour is checked in tests lasting no more than 
a few seconds. 


In mid-1957 first tests began at the San Fran- 
cisco Naval Shipyard, Hunter’s Point, California, 
on a Westinghouse launching device such as is 
to be installed in the submarines. The device 
consists in essentials of a giant tube from which 
accurate Polaris dummies, some of them filled 
with cement, are fired into San Francisco Bay by 
means of compressed air. The object of the tests 
is to determine whether the launching tube and 
the missile body can withstand the high pressures 
arising on expansion of the compressed gas, 
whether the missile controls work reliably under 
all conditions and whether the few thousandths 
of an inch of water between the tube wall and the 
missile body can act as a lubricant. The accom- 
panying pictures of a launching test show the ex- 
pansion skirt which surrounds the nozzle end of 
the rocket and is shed after release from the tube. 
All the Polaris dummies used for these tests are 


The U.S. Navy’s first two missile submarines are under 
construction at the General Dynamics Corp.’s Electric 
Boat Division in Groton, Conn. 





instrumented and record a wide variety of data 
during the missile’s brief flight before it falls 
into the water. For later inspection and re-use, 
the dummies are recovered by means of floating 
cranes. 


Another series of tests is concerned with the 
under-water launching of full-size Polaris dum- 
mies. For this purpose a submersible drum- 
shaped flotation body, also fitted with a Westing- 
house launching tube, was built. The caisson is 
towed from Long Beach Naval Shipyard to a 
position off San Clemente Island and anchored 
on the sea bed, whereupon tests can begin. After 
firing from the sunken tube, the Polaris dummies 
fall back into the water and are caught by steel 
nets anchored around the launching point. 


Meanwhile the Loewy Hydropress division of 
Baldwin Lima Hamilton has developed for the 
Navy a ship simulator weighing hundreds of tons 
and imitating pitch, roll and heave movements 
in the heaviest seas. The simulator is in use at Cape 
Canaveral and will also be equipped with a 
launching tube for Polaris, so that the missile’s 
launching behaviour can be thoroughly investi- 
gated before the first ship-borne tests. The first 
launching of a Polaris at sea will be made in mid 
1960 from the 17,600-ton USS Observation Island, 
which is now being converted for the purpose. 
This ship has already been fitted with the Sperry 
pitch and roll damper. The U.S. Navy has re- 
peatedly pointed out that the Polaris could be oper- 
ated not only from submarines but also from surface 
vessels, 


Parallel to the launching tests on Polaris dum- 
mies, Lockheed and Aerojet-General have been 
investigating thrust control and thrust vector 
deflection in solid-propellant rocket motors. So 
far all dummies and models have been equipped 
with Thiokol solid-propellant motors. The Aero- 
jet-General four-barrel power unit destined for 
the Polaris is already under test, but has not yet 
been made available for flight tests. 


For some years past Lockheed and the USAF 
have been studying the re-entry problem for mis- 
sile nose cones with the aid of the X-17 research 
rocket, and the most varied forms of nose cones 
have been tested. Recently Admiral Raborn 
announced that thanks to these tests the final 
configuration of the Polaris nose cone had now 
been fixed. 


* 


The series of tests outlined above gives some 
idea of the extent of the work to be accomplished 
and shows that the Polaris programme is well 
on the way. Since Lockheed’s Missile Systems 
Division was made prime contractor for the 
Polaris, the company has received Navy funds to 
a value of roughly $ 130,000,000. This total is also 
to cover the financing of subcontracts and the 
erection of certain development and production 
facilities for Polaris components. The 1959 defence 
appropriations, however, earmark no less than 
$ 1,300,000,000 for the entire Polaris programme, 
or ten times the sum which Lockheed has so far 
received for development of the actual missile. 
This budget item even exceeds the $ 950,000,000 
set aside for the whole Aflas, Titan and Minute- 
man ICBM projects. The Polaris thus heads the 
priority list of all American weapons projects. 
























































The Lockheed X-17 is a versatile experimental vehicle 
which has tested out many of the Polaris components. 


Speeds up to 15,000 m.p.h. and temperatures up to 
18,000°F will be reproduced in this “‘hotshot’’ wind tunnel 
at the Lockheed Missile Systems Division’s research 


laboratory in Palo Alto, Calif. 
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Static test firing of the four-barrel solid-propellant rocket 
for the Polaris at Aerojet-General Corp.’s Sacramento, 
Calif. plant. 











Lockheed’s Missile Systems Division, Aerojet- 
General, General Electric and other contractors 
have already begun training special teams for 
maintenance and operation, two years before the 
full Polaris system is due to be completed. And 
soon future submarine crews will have an oppor- 
tunity to acquaint themselves with the handling 
of the Polaris aboard the USS Observation Island. 


















Thus by the end of 1960 the U.S. Navy may 
well draw level with the Air Force and have in 
service a weapon in no way inferior to SAC’s 
reprisal resources. 
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Global Mobility 





for Missile Strategy 


te best weapons in the world are only of 
museum interest unless they are available at the 
right place at the right time. The Soviet Union’s 
progress in the field of guided missiles, revealed 
towards the end of last year, not only forced the 
United States to speed up the manufacture of their 
own medium-range rocket weapons—an opera- 
tional intercontinental rocket weapon was at that 
time just not available —but also posed an addi- 
tional problem for the United States military 
planners. How were the new weapons to be trans- 
ported with the necessary rapidity from the supply 
points deep in the heart of the States to the over- 
seas launching bases some thousands of miles 
away? In other words how could the Ballistic 
Missile Units be given the high degree of mobility 
which their task demanded ? 


Certainly for many years the USAF’s Military 
Air Transport Service (MATS) has maintained 
a logistics network spanning the whole world and 
thus permitting a regular flow of a huge variety 


of supplies to the forward air bases, naval bases 
and ground forces. The three basic requirements 
for such an air transport organization — terminal 
facilities, fuel supplies and established routes 
have, in the case of MATS, already stood the test 
of a wide range of airlift operations. Up to the 
present time MATS transport fleet has appeared 
to be adequate to meet its commitments although 
the fact should not be overlooked that it has to 
cope with a very much more extended network 
than, for example, the Soviet Union’s transport 
fleet. A simple diagram permits a comparison of 
the concentrated area in Asia and Eastern Europe 
to be served by the Russian logistics system, with 
the more than 25,000-mile MATS peripheral route 
network running from the United States eastern 
seaboard over North Africa, the Middle East, 
Pakistan, India, Thailand, the Philippines, Japan 
and Hawaii back to the western seaboard. 

The question which now arises is whether the 
MATS and SAC transport fleets are suitable for 





























the task of transporting the more than 60-ft. long 
IRBM weapons and their weighty ground equip- 
ment to any point on the globe to meet the 
requirements of the new United States deterrent 
strategy? And will these fleets be able to cope 
with the changed transport requirements when 
all three branches of the armed forces switch over 
to the employment of tactical guided missiles? 
* 

The American military planners are thus faced 
with a problem, the full implications of which are 
only now becoming clear in the face of the sig- 
nificant progress made in the build-up of the 
Russian transport fleet. The answer is clearly not 
to be found in a mere increase in the total number 
of transports available, and a more important 
consideration is the loading capability and trans- 
port productivity of these “‘flying freight cars”. 
The Berlin Blockade, for example, was overcome 
with the aid of chartered twin and four-engined 
commercial transports for the short-range haulage 


The USAF Military Air Transport Service’s route net 
work encircles Europe, North Africa, Asia, and links the 
United States overseas military bases with the North 
American continent. Located at strategic points along 
this chain are the necessary fuel dumps which are 
constantly replenished from the world’s oil producing 
centres. It is however clear that this more than 25,000- 
mile supply system has many sensitive spots, which can 
only be overflown by transport aircraft with very great 
ranges. 

In contrast to the USA’s world-spanning peripheral trans- 
port system, the Soviet Union system is concentric and 
concentrated over a much smaller area, and the details 
are, for the most part, screened from Western eyes. 
tapid movements within the compact Russian transport 
network must be met with even faster reaction through 
the extended U.S. net. To maintain complete mobility of 
the Guided Missile Units stationed in Europe, Asia and 
North America along the perimeter of the Soviet Bloc 
territory, vast numbers of heavy transports in the 
Douglas C-133 category must be available. 
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of preponderantly small items; on the other hand 
logistic supply of the United Nations ground for- 
ces fighting in Korea had already demanded large- 
capacity transports to ship bulky and weighty 
weapons over considerable distances. Only the 
approximately 80-ton C-124 Globemaster was 
capable of operating over the required ranges, but 
even then with comparatively modest payloads. 
If consideration is given to the ground installations 
and the auxiliary equipment necessary for 
operating a single medium-range missile, then 
some idea can be formed of the total transport 
capacity required ‘9 move a complete IRBM 
Battery. 

A typical example is offered by the Thor IRBM 
which has been developed to a concept of high 
mobility and whose entire auxiliary equipment 
has been designed, from the very beginning, for 
air transportation. Because this missile has a fully 
automatic control system—the ground crew is 
called on for supervisory functions only —the pre- 
launch testing equipment, which must accompany 
the weapon, is very bulky. Approximately 200 
different auxiliary equipments go to make up the 
ground installation for the SM-75 Thor weapons 
system which is entirely independent of fixed 
power supplies and can be deployed on any terrain 
under either arctic or tropical conditions. 

The ground equipment includes the following 
items: 

@ amobile platform (the cantilevered cradle also serv- 
ing toerectthe missile on its launching platform), 

@ the launching platform, 

@ mobile fuel and oxygen storage containers, 

@ diesel-engine power-supply generators, 

@ various radio equipment. 


Special trailers are utilized to mount the follow- 
ing: 
@ the launching and control equipment, 
@ power distributor, 
@ electrical equipment, 
@ hydro-pneumatic equipment, 
@ pre-launch systems check-out equipment, 
@ an IBM 703 automatic computing system, etc. 


Each of these trailers is comparable to a com- 
pletely instrumented laboratory, and weighs 
several tons. Although certain auxiliary ground 
equipment serves several missiles in a battery, it 
can at the same time be appreciated ,how great 
is the air transport problem posed by the move- 
ment of an IRBM battery, complete with a round 
dozen Thor missiles. The total weight of equip- 
ment concerned probably amounts to thousands 
of tons, which may sometimes have to be flown 
half way round the world. The atomic warheads 
for these missiles would generally be stored apart 
and would have to be airlifted to the launching 
site as a separate commitment. 

¥* 


What prospects has the USAF of being able to 
meet these commitments ? 

Shortly after the Korean conflict had brought 
home to the USAF the necessity for high-perfor- 
mance heavy transports for long-range operations, 
a requirement for the provision of a replacement 
type for the C-124 was drawn up; this was to be 
a turboprop-powered transport which would 
have twice the productivity of the Globemaster. 
Early in 1953 Douglas received the relevant 
contract, and three years later handed over the 
first C-133A Cargomaster to the USAF for 
testing. It is of course possible that far-sighted 
Douglas designers had already given serious 
thought to the provision of a transport capable 
of handling the IRBM and ICBM weapons. 
Recently undertaken experiments have shown 
that the Cargomaster’s 90-ft. cargo hold is well 
capable of accommodating missiles in the Thor 
or Jupiter categories, or even the Atlas and Titan. 
Alongside this possibility the C-133A can also 
transport missile ground equipment to a total 













































































A USAF medium-range Douglas Thor missile is loaded into a Douglas C-133A Cargomaster heavy transport through 
the large rear cargo door. The rocket missile is mounted on a special wheeled carriage. 





bn Ue vs, ‘ J , : 
So aX at ahs 5 : Z 4 \ 
vy aS Ae R ‘ 
' ‘ee oo er % ; 

1 us LPASES Ss *,.. 
foto La Ma wee “i 
Interior view of the C-133A’s 90-ft. long cargo hold; at The interior of the Cargomaster appears to have been 
custom-built. for the Thor IRBM, but the considerably 
larger Aflas ICBM can also be transported. 


the rear is the cargo door (now closed) which also serves 
as a loading ramp, 


This cutaway model of the Curgomaster shows the size of the cargo hold 
extending from behind the pilot’s cabin through the full length of the fuselage. 








With many years reliable service to its credit, the C-124 Globemaster has no difficulty in transporting the Northrop 

Snark intercontinental strategic missile, together with its handling trolley. The Snark’s detachable wings can be stowed 

alongside the missile body. 
ij i 





Mockup of the Douglas XC-132 transport project, which was later dropped. With a take-off weight of approximately 220 tons the XC-132 would have been the world’s largest air- 
craft. The 187-ft. long fuselage was designed for a 200,000-lb. payload capacity; a huge loading ramp at the rear of the fuselage would have permitted large vehicles and weapons 


to be loaded. Projected with four Pratt & Whitney T57 turboprop units of 15,000 h. p. each, the aircraft would have had an operational speed in excess of 400 knots. 


weight of 22 tons over ranges of 3,500 n.m. or a 
45-ton payload over correspondingly shorter 
distances. 

But even this performance did not fully satisfy 
the requirements and before the first C-133 had 
rolled off the production lines, the USAF had 
given Douglas a requirement for an even larger 
turboprop transport which could operate over 
intercontinental ranges with a take-off weight of 
over 220 tons for a payload of 45 tons. Designated 
XC-132, this giant aircraft was developed and 
construction put in hand at Douglas’ Tulsa, 
Oklahoma plant... until in early 1957 the USAF 
was forced to cancel the prototype contract in the 
face of drastic budget cuts. However, for the reali- 
zation of the USA’s new strategic plans it seems 
likely that the requirement for a giant transport 
of this category is likely to be revived, and several 


The Chrysler-manufactured Redstone short-range missile 
can be broken down into sections for transportation, but 
can also be carried assembled in the cargo hold of the 
C-124 Globemaster. 
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firms are believed to be currently working on 
appropriate projects. 

In the meantime a small batch of C-133As has 
been manufactured, and Douglas has recently 
received an additional contract for the supply of 
15 aircraft of the advanced C-133B version which, 
equipped with more powerful engines, is specially 
designed for the transport of guided missiles. 
Finally there is a large number of C-124s available 
as a stopgap, which can at least transport the 
Northrop SM-62 Snark intercontinental strategic 
missile and the U.S. Army’s Chrysler Redstone 
over medium-range hauls. Nevertheless their pro- 
ductive capacity (calculated in terms of maximum 
payload and cruising speed) is far below that of 
the C-133. 

In addition to the requirement for strategic 
missile transports MATS also has other problems 




















Technical Data for the C-133A and C-130A 
Transports 
C-133A C-130A 
Power units 
Four Pratt & Whitney Four Allison 
T-34-P-3 each of T-56A-1 
6,000 eshp each of 3,750 eshp 
Span 179’ 8” 132’ 8” 
Length 157’ 6” 97’ 9” 
Wing area 2,673 sq. ft. 1,745 sq. ft. 
Aspect ratio app. 12.1 10.1 
Cargo capacity 13,000 cu. ft. 4,300 cu. ft. 
Max. take-off weight 255,000 Ib. 124,200 Ib. 
Operating weight 
empty 111,715 Ib. 59,800 Ib. 
Max. fuel capacity 16,500 U.S. galls 5,080 U.S. galls 
Max. payload 100,000 Ib. 39,400 Ib. 
Take-off wing loading 95.4 Ib./sq.ft. 71.3 Ib./sq.ft. 
Max. cruising speed 
approx. 300 knots 315 knots 
Range 1,300 miles 1,940 miles 
at full payload 100,000 Ib. 39,400 Ib. 
Range 4,030 miles 2,500 miles 
at reduced payload 50,000 Ib. 25,000 Ib. 
Take-off distance at 
max. take-off weight — 3,150 ft. 











Comparative three-view scale drawings of the Douglas 
C-133A turboprop transport (left) and the Lockheed 
C-130A,. 















































to solve: the transport and Jogistical supply of tac- 
‘ical missiles on a global basis must also be coped 
with in an emergency. Even though the tactical 
weapons are many times lighter than the strategic 
together with a more modest range of ground 
equipment —there are nevertheless a considerably 
larger number of units concerned. A very pro- 
mising candidate for the task of rapid transpor- 
tation of smaller missiles has recently appeared in 
the shape of the Lockheed C-130 Hercules turbo- 
prop assault transport which has already been 
fully described in Jnteravia'. A single C-130B, for 
example, will be able to lift a 16.6-ton payload 
over ranges of approximately 2,150 n.m., and 
with a reduced load of 10.3 tons will be able to 
cross the North Atlantic. This transport capacity 
is adequate for lifting overseas almost the com- 
plete range of tactical missiles such as the Mata- 
dor, Mace, Sergeant, Corporal, Little John, Nike 
Hercules and Bomarc and the Honest John artillery 
rocket. When all the current delivery program- 
mes have been completed Tactical Air Command, 
the USAF in Europe and MATS will be able to 
muster over 230 aircraft of the C-130A category 
and approximately 50 of the improved C-130B 
version. This is a considerable fleet which will do 
much to increase the mobility of the atomic 
forces. 
* 

Still open however is the important question 
whether a sufficient number of aircraft for these 
special tasks will be available to cope with 
demands in an emergency. This is in fact the 
bottleneck in the American military air transport 
system. The United States’ commitments to her 
43 allies within the framework of the NATO, 
SEATO and ANZUS mutual defence pacts 
would, on the outbreak of war, pose such heavy 
demands on the logistics system as to preclude 
the allocation of a sufficiently large number of 
military transports to meet the requirements of 
the Missiles units. The U.S. Civil Reserve Air 
Fleet (CRAF) of today promises no substantial 
help for MATS. 

Although the U.S. civil transport fleet today 
totals no fewer than 2,165 aircraft, only some 
350 of these are suitable for employment with 
CRAF?®, After complete mobilization of the air- 
craft concerned —for the most part four-engined 
medium-range transports—CRAF could, within 
60 days, lift 583,000 tons of freight over an average 
distance of 850 n.m. In peacetime this would be 
an impressive figure but it is totally inadequate 
in time of war. First these quantities of freight 
will have to be moved within a very much shorter 
period of time, as the first week of a new war could 
be decisive from the point of view of success or 
failure. Secondly the freight will have to be hauled 
over considerably greater average distances. For 
example the USAF’s requirements for the new 
MATS transports demand ranges of approxi- 
mately 3,500 nautical miles in order that certain 
intermediate staging points can be overflown if 
necessary in the event of local enemy action. If 
however the CRAF transports are required to 
operate over ranges of 3,500 n.m. then in the first 
week of mobilization they could only be expected 
to airlift a bare 1,000 tons; of this total only a 
small percentage would be freight, the major por- 
tion being devoted to the movement of troops 
and their personal equipment. Merely to airlift 
one Airborne Division over a distance of 3,500 
n.m. demands a transport capacity of 5,340 tons 


1) Cf. Interavia No. 2, 1957, p. 125 ete. 


*) Figures extracted from the recent Douglas publica- 
tion “‘Airlift’’. 























The Lockheed C-130A Hercules assault transport can also be utilized for the movement of tactical guided missiles; 


as a logistic transport the Hercules can airlift considerably larger payloads than when employed as an assault transport. 


} 





The C-130A’s spacious rear cargo opening (left) permits a Martin TM-61 Matador tactical missile to be loaded with ease. 


(1,283 tons of troops and 4,057 tons of weapons 
and general equipment). 

In the matter of freight the support offered to 
the military transport fleet by the CRAF aircraft 
would be only of secondary importance, especially 
as the armed forces require four times more freight 
transport capacity than troop transport. Clearly 
the situation will change considerably with the 
future availability of a large number of civil jet 
transports, but even so it appears out of the 
question that a large percentage of the military 
transport fleet could be made available solely for 
the requirements of the Ballistic Missile units. 


Thus, in the event of war, the United States 
would be forced to supply at least a part of her 
operations by sea routes, and missiles support 
would have to be undertaken with frequent trans- 
shipping along the surface routes. The possibilities 
of concealing this activity from the enemy are 
very remote; on the other hand there is a very 
high possibility of the enemy concealing his own 
rocket weapon movements from Western eyes. 
This is yet another argument in favour of the 
rapid procurement of a missiles transport fleet 
to be at instant readiness. 

A further factor which must be considered is 
that the requirement for increased mobility will 
necessite the simultaneous solution of a number 
of secondary problems which may at any moment 
assume major importance. A simple example is 
the necessity for rapidly transporting vital spares 
or perhaps Staff Officers, technical experts or 


small comando groups to a given location. This 
requirement was posed by the USAF some time 
back in the form of the UCX Specification to 
which the Lockheed CL-329 JetStar*, among 
others, has been designed. Other difficulties arise 
in the question of the ground handling of missiles 
to cope with the demand for rapid, and if possible 
standardized, on and off loading, and to meet 
the many other transportability problems. 


* 


To summarize it can be seen that at the present 
time the USAF’s “airlift”? capacity does not yet 
measure up to all the requirements posed by the 
atomic deterrent policy, and that for some years 
to come this factor may have a detrimental effect 
on the operational readiness of the Missile units. 
At the present time there are no signs on the tech- 
nical horizon of a radical solution of the complex 
air transportation problems, and the modification 
of existing aircraft or the development of special 
new aircraft is, by experience, likely to involve 
many years work before any results are available. 
The realization of a concept of global mobility as 
the basic requirement of a new missiles strategy 
will require strenuous efforts from both the USAF 
and the U.S. aircraft industry. It also means 
however that the aircraft industry can, for many 
years to come, reckon with a continued demand 
for piloted aircraft—turbine-powered transports 
for specialized and multi-purpose roles. 


*) Cf. Interavia No. 7, 1958, p. 711 ete. 
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New 
U.S. Navy Aircraft 
Projects 


IL. recent weeks two new carrier-borne super- 
sonic all-weather fighters of the U.S. Navy have 
made their maiden flights. One is the single-seat 
Chance-Vought F8U-3 and the other the two- 
seat McDonnell F4H-1. Both aircraft were de- 
signed for speeds exceeding Mach 2 and carry 
extensive electronic equipment. 

The Chance-Vought model is a development of 
the F8U-1 Crusader, a type which has proved its 
qualities in squadron service. However, it differs 
noticeably from the Crusader in the shape of the 
fuselage and the air intake. These changes were 
brought about through the use of a more power- 
ful jet engine (Pratt & Whitney J75 of 26,000 Ib. 
thrust with afterburner) and a small rocket 
engine for high-altitude flight. Like its predecessor, 
the F8U-3 has a boundary layer control system 
and a variable incidence wing to increase its 
angle of attack, enabling it to take off and 
approach to land with the fuselage at an almost 
horizontal attitude. In order to increase stability 
at high supersonic speeds the F8U-3 has been 
fitted with two auxiliary ventral fins toward the 
fuselage rear which apparently are retracted 
during take-off and landing. The new Chance- 
Vought fighter will be armed with Sidewinder and 
Sparrow III air-to-air missiles. 

Although it was designed to similar specifica- 
tions as the F8U-3, the McDonnell F4H-1 differs 
from its competitor in many respects. It has a 
two-man crew, which means that the pilot can 
be supported in important flight phases by a 
radar operator. Two jet turbines (General Electric 
J79s of 11,000 lb. dry thrust each) are envisaged 
as powerplant, thus providing increased opera- 
tional reliability. The aircraft is understood to 
have exceptional range and carry very compre- 


Front view of the North American A3J Vigilante twin-jet multi-purpose aircraft. 
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The Chance Vought F8U-3 carrier-borne supersonic fighter. 


hensive radar equipment, suggesting that the operational radius of 1,500 n.m. The U.S. Navy's 


total weight is higher than that of the F8U-3. Spe- procurement programme for the next few years, 
cial features of the McDonnell design are the however, does not end with the Vigilante. 
strong negative dihedral of the horizontal tail For the protection of Marine Corps units 


plane and the positive dihedral of the wing tips, against air attacks the U.S. Navy has lately been 
both presumably incorporated to help overcome _ considering the feasibility of using turboprop 
stability problems at high supersonic speeds. fighter aircraft of great endurance. These air- 
To improve slow flight characteristics, the almost — craft, however, would only form the next gener- 
triangular wing is equipped with large-area slats ation after the F8U-3 and F4H-1! all-weather 
and flaps. fighters now under development, and they would 

The U.S. Navy is not expected to decide which = doubtless be slower than the two last-named types. 
of these two aircraft shall be placed in quantity If the turboprop naval fighter is adopted, the future 
production until testing is completed — probably of the Pratt & Whitney J58 supersonic jet engine 
not for another year. Meanwhile the prototype would become uncertain, although a Navy spokes- 
of the North American A3J Vigilante supersonic man has stated that this powerplant could also be 
jet fighter, described in Jnteravia No. 7, 1958, is used for other naval fighters and combat aircraft. 
being made ready for flight testing due to begin The Martin Company recently reported that 
this summer. The carrier-borne A3J too will reach testing of the modified P6M SeaMaster jet sea- 
speeds of approximately Mach 2 and have an plane was making progress. A new SeaMaster 


The McDonnell F4H-1 two-seat supersonic fighter. 




















prototype is already flying, a second prototype 
will follow. Since the tail unit difficulties which 
ied to the crash of the first two prototypes appear 
to have been overcome, the Navy has been show- 
ing renewed interest in this type. 

Other U.S. Navy aircraft projects include a 
flying boat for anti-submarine duties and a 
supplies transport capable of carrier landings. 


The Republic F-105 Weapons System 


» a recent “open house” held at Republic’s Farmingdale plant 
the press was given its first view of the production of the F-105 Thunder- 
chief single-seat supersonic fighter-bomber which is now being manufac- 
tured in quantity following the award of a USAF contract to the value of 
$352 millions. Powered by a Pratt & Whitney J75 jet unit with after- 
burner, the aircraft has been designed to the area rule, and will have a 
considerable range which can be boosted by in-flight refuelling (at both 
sub- and supersonic speeds). The F-105 can mount either atomic warhead 
or conventional weapons in a long weapons bay below the centre fuselage 


The long-range JF-105B reconnaissance version (earlier designation RF-1L05B). 


Mock-up of the two-seat all-weather F-105E version; the fuselage is about 3 feet longer 
than the F-105B. 


The T-171E3 six-barrelled 20 mm cannon weighs only 
265 lb.; the F-105 carries 1,130 rounds of ammunition 
chute-fed to the six rotating barrels. 


closed for cruise (left); 2 


Convair Division of General Dynamics Corpora- 
tion last year won a Navy competition for an anti- 
submarine seaplane and designed a three-engine, 
unsymmetrical flying boat capable of taking off 
and alighting in rough seas. Budgetary cuts, how- 
ever, have forced the suspension of this revolu- 
tionary project. Now that the Wright R-3350 
piston engines envisaged previously could be 





The rear 3 ft. of the fuselage forms four “‘clover leaf’’ pattern air brakes which can be adjusted to four settings: 1 — 
slightly open, the afterburner position; 3 
four open, the slow flight position (right). 























replaced by proven turboprop powerplants, the 
Navy seems to be planning a new competition. 
Various manufacturers, including Grumman, 
Fairchild and Douglas have submitted designs 
for a turboprop transport for carrier operations, 
but for the time being, the Navy does not have 
the necessary funds for quantity production of 
such a type. 





or, in certain cases, externally. The standard armament is a new six- 
barrelled 20 mm General Electric T-171E3 (M-61) cannon mounted above 
and slightly behind the nose of the aircraft; the rate of fire is 6,000 rounds 
per minute. To assist in piloting over long ranges the F-105 will be equip- 
ped with automatic electronic navigation and control devices. Visitors 
were also able to see mock-ups of two advanced versions of the Thunderchief, 
which are currently in development: the single-seat F-105D with advanced | 
radar equipment, and the two-seat F-105E with radar operator located 

behind the pilot. 





Forward fuselage of the F-105B with radar nose and the in-flight refuelling pick-up 
extended. 


two petals open, acting as speed brake; and 4 —all 
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The Douglas SM-75 Thor on a new type launching ramp 
with four extendable arms. 


A rocket-powered Bell Rasca/ air-to-surface weapon is 
loaded on to the starboard side of the Boeing DB-47 parent 
aircraft. 


Rockets, Missiles and 
Space Vehicles 


@ GAM-77 Hound Dog 


The first models of the North American GAM-77 
Hound Dog, scheduled to equip the B-52G long-range 
bomber, will reportedly be powered by a Pratt & 
Whitney J52, without afterburner. Range of the 
missile, after launching from the parent aircraft, is 
quoted as “several hundred miles”. Designed for 
supersonic speeds the Hound Dog is about 40 ft. long. 
North American also announces that the F-/08 long- 
range interceptor now under development will be 
equipped with a new projected GAR-9 air-to-air missile 
which is to be built by Hughes. 


@ Nuclear-powered reaction motor 


During the American Rocket Society’s Semi- 
Annual Meeting in Los Angeles, Dr. Norris E. Brad- 
bury, Director of the University of California Los 
Alamos Laboratory, told a meeting that a nuclear 
rocket engine called Kiwi will be ground-tested at 
Jackass Flats, New Mexico, this autumn. Purpose of 
the test is to discover and understand the feasibility 
of a nuclear rocket for space use. 

At the same time it has been announced that the 
Livermore, California, Radiation Laboratory of the 
University of California is carrying out research work 





Latest version of the Raytheon Hawk surface-to-air missile designed for employment against low-flying targets. Three of the 
16-ft. long, 1,000-Ib. rocket weapons can be launched in rapid succession from the zero take-off launcher pictured here and 
directed against the target by use of the semi-active radar homing head. The Hawk can be launched either from fixed bases, 
within the framework of the U.S. Army’s Missile Master System, or can be employed by mobile combat area units. Powered 
by a solid-propellant rocket motor, the Hawk has been developed by Raytheon in cooperation with Northrop (airframe) and 
Aerojet-General (powerplant) for the U.S. Army and U.S. Marine Corps. 


The USAF has recently taken over a new and more powerful version of the Lockheed X-7 
research missile for flight testing of ramjet power units. Designated Super X-7, the vehicle 
is structurally strengthened, in comparison to its predecessors, and can be utilized for the 
testing of four different types of ramjet engines (Marquardt). In addition the Super X-7 is 
equipped with a new automatic pilot device (responding twice as fast to remote commands 


Developed by Republic’s Guided Missiles Division under a $ 3,000,000 contract awarded by 
the U.S. Army Signal Corps, the Swa//ow is an advanced jet-powered surveillance drone 
and a development of the piston-engined Republic SD-3 drone now in production. Shown 
here in a model form, the Swa//ow is a small delta-wing type and will be vertically launched 
by the employment of JATO units. It is an all-weather type and will have its own self-con- 







tained guidance system. The Swal//ow drone will be equipped with infra-red, television or a 
photographic surveillance system. 


as the earlier X-7) and can carry more advanced aerial photographic equipment. The Super 
X-7 will carry booster rockets mounted below the wings. Like the earlier X-7 the new vehicle 
is remotely controlled from a ground station and can be recovered by the use of parachutes. 
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on a nuclear-powered ramjet designated Juno. Cycle 
temperature about 2,500°F and a thrust of 20,000 Ib. 
The biggest problem is the design of a heat exchanger 
which will not impede the air flow too much and yet 
allow adequate heat transfer to the ram air. 


@ ATRAN guidance system 


Test flights are being carried out at Holloman AFB - 


with the Martin TM-76 Mace tactical missile to check 
out the inertial and ATRAN guidance systems. The 
systems are fundamentally interchangeable with only 
minor production changes to the missile. The Mace’s 
inertial guidance system was developed by AC Spark 
Plug Division of General Motors, whereas ATRAN 
is a map matching system developed by Goodyear 
Aircraft Corporation, which divorces Mace from any 
need for ground control. This new guidance system 
relates a film strip, actual or synthetic, to the terrain 
over which Mace is flying. If there is any deviation 
from the programmed route, the missile’s flight is 
adjusted to rematch the terrain with the film. ATRAN 
permits the Mace to fly at extremely low altitudes. 
Furthermore it must be noted that Mace can be pro- 
grammed to vary its altitude during a given flight. 
During six ATRAN flights in a test vehicle at altitudes 
below 1,000 ft., as many as six jammers were employed 
to simulate enemy counter measures. In no case was 
the guidance system “confused”, and the vehicle 
continued on its course with a high degree of accuracy. 


The ATRAN-guided Mace is designated TM-76A, 
while the inertial-guided weapon is known as the 
TM-76B. Results of the “‘on-range” flights and long- 
range flights from Holloman AFB, New Mexico, and 
Wendover AFB, Utah, have been termed highly 
successful by Tactical Air Command and Martin 
representatives. 


Maintenance and pre-launch checking of SAC’s Northrop 
SM-62 Snark strategic missile is carried out on the mobile 
launcher pictured in background. Before launching only 
the systems and auxiliary ground equipment need to be 
moved clear of the boost rocket thrust area. 




















The Talos twin-launcher on board the missile cruiser CAG-3 
Galveston. The ramjet-powered Bendix Ta/os surface-to-air 
weapon is automatically fed from the below-decks rocket 
magazine to the launching platform, mounted on the guide 
rails and launched in the direction of the target. 


The F-102A supersonic fighter carries six Hughes Falcon 
guided missiles and 24 FFAR unguided rocket missiles in 
its weapons bay. Prior to launching, the Fa/cons are swung 
out of the fuselage on special arms; the FFAR are housed 
in tubes in the weapons bay doors. 
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The Paris space exhibition “Terre et Cosmos" included this 
three-stage ONERA research rocket which carried the 
designation 39.22/D. Details have already been reported in 
/nteravia No. 7, 1958. 


Four to six solid-propellant Raytheon Sparrow /// air-to-air 
guided missiles can be mounted below the wings of the 
McDonnell Demon naval fighter; each of the 12-ft. long 
Sparrow ///s weighs 350 Ib. 































AIR TRANSPORTATION 


@ Northeast Airlines has cancelled its order for five 
Bristol Britannias because of financial problems. The 
contract was signed in December 1956. The five air- 
craft had originally been destined for British Overseas 
Airways Corporation. In order to enable Bristol to 
meet the U.S. company’s delivery requirements the 
Corporation agreed to release five of the aircraft it had 
on order. It now seems certain that BOAC will buy 
all five machines and put them into service at an 
early date. Britannia 312s were scheduled to go on 
the West African routes, but now it would seem 
likely that BOAC will put more 312s on to its long- 
haul routes, particularly the North Atlantic, and use 
the shorter range 305s on the West African service. 
Having purchased the 305s, BOAC may sell five of 
its Douglas DC-7Cs. One factor which weighs heavily 
in favour of a sale is that by selling for dollars now, 
the Corporation will get a much better price than 
in 1960-61, when second-hand DC-7Cs, Super Con- 
stellations, etc. will be worth much less. 


@ Northwest Airlines is reported to be negotiating 
to buy five Douglas DC-8 jet airliners for about $30- 
million. Should an order be placed with Douglas Air- 
craft Company, delivery will take place early in 1960. 





The Sud-Aviation Alouette II turbine helicopter, piloted 
by Jean Boulet, set up the following new world records 
on June 13th, 1958: 1. World altitude record in all cate- 
gories (36,089 ft.); 2. World altitude record for helicopters 
in the 2,204 to 3,858 lb. weight class (31,267 ft.); 3. World 
rate of climb record (to 9,843 ft. in 5 min 31 sec, 19,685 ft. 
in 11 min 03 sec, 29,528 ft. in 17 min 48 sec). 


@ Safer air traffic control: James T. Pyle, Chief of 
the U.S. Civil Aeronautics Administration, is ex- 
pected to disclose details soon of a plan CAA has 
developed with the military services and the com- 
mercial air carriers for voluntary “rationing” of 
clearances under CAA Instrument Flight Rules. The 
military services have agreed that all non-tactical 
jet flights on civil airways at altitudes below 20,000 
feet will be subject to IFR rules. And the commer- 
cial operators, through the Air Transport Association, 
have agreed that all their flights above 10,000 feet will 
operate under IFR procedures. At present CAA has 
enough traffic control capacity to handle 17,000 IFR 
flights daily in the United States. Just what total 
military and civil demands for IFR clearances will 
amount to under the new safety rules has not been 
disclosed, but CAA officials have indicated that this 
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What's in the Air? 


Extracts from Interavia Air Letter, daily international news digest, in English, 
French and German. All rights reserved. 


demand would be “‘excessive’’ unless steps are taken 
to hold it in balance with control capacity. Another 
source of pressure on available traffic control capacity 
is CAA’s new programme of all-IFR airways, three 
of which were put into operation for the first time 
on June 15th. These are transcontinental airways 
connecting Los Angeles and San Francisco with Wash- 
ington and New York via various mid-western 
points. The “‘super-airways” are ten miles wide and 
extend from 17,000 to 22,000 feet. No aircraft is 
allowed to enter the positive control corridors without 
an IFR clearance. CAA is now studying extensions 
of the positive control corridor technique for segregat- 
ing air traffic. A new east-west route across the 
southern U.S. is under consideration, as well as a 
number of north-south routes along both coasts and 
through mid-west. 


@ The Civil Aeronautics Administration has granted 
greater authority to its field representatives. The new 
order authorizes CAA-designated engineering re- 
presentatives in the field to approve the works projects, 
obtain the required supplemental type certificate and 
release the aircraft after inspection without an initial 
review by CAA. CAA Administrator James T. Pyle 
said the purpose of the agency’s action was to stream- 
line inspection and approval procedures and thus 
save time and money for aircraft owners. 


@ Olsen Aviation Maintenance has been established 
as a subsidiary of Fred. Olsens Flyselskap to take 
over the latter’s maintenance facilities at Oslo-For- 
nebu Airport which have been in operation since 
December Ist, 1957. W. W. Bulukin, formerly Director 
of Maintenance of the Royal Norwegian Air Force, 
has been elected President of the new company. Paul 
C. Hansen, who was previously in charge of Scandi- 
navian Airlines System’s contract maintenance division 
at Copenhagen, has joined the Fred. Olsen subsidiary 
as Executive Vice President. In addition, a group of 
experienced aircraft engineers and mechanics from 
SAS and other Scandinavian aviation enterprises has 


Road —rail —air: Gatwick Airport, the new airport for London. In the foreground, the main London-Brighton road 
and rail connections; terminal building and pier (or ‘‘finger’’) running across the apron. In the background, the main 


east-west runway 7,000 ft. long. 



























































































The Union Syndicale des Industries Aéronautiques 
(France’s Aircraft Manufacturers Association) celebrates 
its 50th Anniversary. Here, the commemorative medal 
designed by R. Joly. 





Andrew M. Brown has 
been appointed Executive 
Director (Personnel) of 


Joseph Roos, member of 
France’s Conseil Supérieur 
de l’Aviation Marchande, 


has been appointed Chargé The Plessey Company 
de Mission (Air Force) in Limited. 
the French Defence 


Ministry. 


Scandinavian Airlines System has placed an order with 
Sud-Aviation for six additional SE.210 Caravelle medium- 
range jet airliners. Ake Rusck, President of SAS (left), 
and Georges Heéreil, President of Sud-Aviation, signing 
the contract. 
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Russia’s Tupoley Tu-104 jet transport and America’s Boeing 707 jet airliner were shown together for the first time at 
an air show in Vancouver. 





joined the new company. Fred. Olsen Aviation Main- 
tenance is specializing in major and minor overhauls, 
modifications, conversions, custom interiors, integral 
fuel tank resealing, etc., as well as exchange of aircraft. 


@ Southend Airport is the first British civil airport to 
be fitted with a new high-intensity runway lighting 
system designed by The General Electric Company 
Ltd. The lighting unit used (GEC type ZA.105) is a 
new type employing a heat-resisting single-piece glass 
refractor giving a bidirectional high-intensity light 
distribution, together with an omni-directional com- 
ponent. When used with the Osram 200 W 6.6 amps 
series burning lamp, it provides a maximum intensity 
in the main beams of 35,000 candelas and an average 
omni-directional component of 3,000 candelas. 


@ South African Airways signed a contract for three 
Boeing 707 aircraft on June 21st. 


e@ R. M. Ansett, Managing Director of Ansett-ANA, 
who has just completed a battle with the Australian 
Government permitting confirmation of orders to buy 
two Electras and four Viscount 810s, now hopes to 
dispose of two DC-6s from Ansett-ANA’s fleet, as 
well as two Viscount 700s and three Ambassadors from 
the fleet of another subsidiary, Butler Air Transport. 
If the company disposes of the 700s he will order two 


Prof. Willy Messerschmitt 
(left) celebrated his 60th 
birthday on June 26th; Dr. 
Walter Dollfus (centre) 
lecturerin aviation history 
at the Federal Institute of 
Technology, Ziirich, on 
July 3rd; Eugen Groh, 
Swissair Director of 
Finance and member of 
the Interavia Board since 
1949, on August 12th. 





more Viscount 810s, making a total of six. Ansett also 
recently visited Handley Page and was due to visit 
the Fokker works before deciding whether to buy 
Friendships or Dart Heralds for feeder services of 
Ansett-ANA, Butler Air Transport and Queensland 
Airlines. He plans to buy four aircraft, but will sign 
an order for six if he can dispose of the Ambassadors. 
Butler Air Transport will get Convair 340 and 440 
replacements from Ansett-ANA for the Viscounts and 
Ambassadors, pending the arrival of Friendships or 
Dart Heralds by August 1959. If proposed sales go 
through, Ansett-ANA will still have four DC-6Bs, 
two DC-4s, two Convair 340s, five Metropolitans, 
16 DC-3s, and three Bristol Freighters which are to 
be gradually replaced by turboprop aircraft. 


@ Royal Nepal Airlines Corporation began flights on 
July Ist with one Dakota loaned from the Indian 
Airlines Corporation, with which it will operate the 
internal Nepal air services linking Katmandu with 
Biratnagar, Chairwa, Simra and Pokhara. Three other 
aircraft are expected shortly. 


@ Aviacion y Comercio reports operating revenues of 
112,243,168 pesetas and expenditures of 113,886,429 
pesetas for 1957. A surplus of 4,929 pesetas was 
carried over from the previous year, leaving a deficit 
of 1,938,331 pesetas. 





('nmanned Boeing IM-99 Bomare interceptor, flanked by a Royal Canadian Air Force CF-100 (left) and a U.S. Air 


lorce F-102. 








INDUSTRIAL 





@ United Aircraft Corporation has annow.-ed the 
formation of two new divisions—the Missiles & Space 
Systems Division and the Norden Division. About 
200 scientists and engineers who have been at work 
in recent years on missiles in the electronics depart- 
ment of Hamilton Standard will be transferred to the 
new missiles organization. The remaining operations 
of the electronics department then will be absorbed 
in the other divisions of United Aircraft. Scores of 
other technical personnel now engaged in various 










































































The Canadair CL-28 (CP-107 Argus four engined naval 
reconnaissance aircraft, which can also be used as an anti- 
submarine aircraft. The Argus has been in service with 
the Maritime Air Command since May 1958. Powerplants 
are four Wright R-3350 compound engines, each of 
3,700 h. p. 
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missile and space projects and studies in Pratt & 
Whitney Aircraft, Sikorsky, Norden, and in the 
company’s research department, will also be assigned 
shortly to the missiles division. It is not contemplated 
that the missiles division will do any manufacturing, 
and all such work will be done by the other operating 
divisions or by sub-contractors. Assembly and test- 
ing of the complete article will be accomplished by 
that division which in the opinion of the Missiles & 
Space Systems Division is best able to do the job 
on any given missile type. Norden was formed as an 
operating division on July Ist from the Norden- 
Ketay Corporation, the assets of which United Air- 
craft acquired effective that date. The following pro- 
motions are also announced by United Aircraft: 
Wright A. Parkins as General Manager of the Missiles 
& Space Systems Division, retaining his post as 
United’s Vice-President for Engineering; Erle Martin, 
Vice-President and General Manager of Hamilton 
Standard Division, to Vice-President directing the 
overall operations of both Hamilton Standard and 
Norden Division; Charles M. Kearns, Jr., General 
Manager of the Hamilton Standard Division; W. P. 
Huxley, Assistant General Manager of the Norden 
Division. Parkins and Martin were also elected to the 
Board of Directors. 
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A Vulcan rapid-fire cannon in the tail of the Convair 
YB/RB-58A Hustler. 


| The Kaman K-600-1 helicopter with a Pratt & Whitney 
| | R-1340 engine of 600 h. p. This helicopter is particularly 
intended for demonstration purposes to overseas custo- 
mers (civil and military). Except for the modified stabi- 

lizing surfaces on the tail unit, the K-600-1 is similar to 
the HOK, HUK and H-43A military types. 
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The Sud-Aviation SE.116 Voltigeur multi-purpose aircraft. Until the Turboméca 
Bastan propeller turbines are available the SE.116 will be flown with two Wright 
Cyclone piston engines, of 800 h. p. each. 


ietia 


@ Sylvania Electric Products Inc. has been awarded a 
$2,634,000 contract by the U.S. Army Signal Re- 
search & Development Laboratory for ‘“‘continuation 
of development work and electronics”. The award is 
reported to be a continuation of a research and 
development contract originally awarded six years ago 
which has been renewed on an annual basis. Because 
of the high security classification of the contract, no 
further details were given. 


@ The Martin Company, Baltimore, Md., has received 
a $8,727,000 contract from the U.S. Army for re- 
search and development on the solid-propellant 
Pershing missile. Martin is the prime contractor for 
the project. 


@ Sir Frank Spriggs, who has been Managing Director 
of the Hawker-Siddeley Group Limited for 23 years, 
has relinquished his appointment. He has been 
succeeded in this post by Sir Roy Dobson, a Director 
of the Group, Managing Director of A. V. Roe & Co. 
Ltd., and Chairman of A. V. Roe Canada Ltd. 


@ Nord-Aviation has been awarded a contract by the 
Swedish Government for a substantial number of 
SS.10 surface-to-surface missiles and CT 10 target 
drones. 


@ The first production model of 20 Paulistinha 56Bs 
ordered by the Brazilian Air Force recently passed 
its acceptance tests. This standard high-wing aircraft 
has slow take-off and landing characteristics and is 
powered by a Lycoming O-235 100 h.p. engine. The 
aircraft is a development of the Paulistinha 56, and 
eight of them bearing the military designation L-6 
will join the liaison and observation squadrons for 
cooperation with the Army. 


AIRCRAFT AND EQUIPMENT 


@ One of the leading contenders in the fight for the 
Transport Command long-range freighter contract is 
the Blackburn B.107. Blackburn feels that it has not 
only met the RAF requirements, but also has a good 
civil freighter which would sell in the 1960s. Apart 
from the actual design, Blackburn claims it has a 
lead by virtue of the fact that the use of Beverley com- 
ponents will cut development time and costs con- 
siderably. 


The B-107 features a high wing and uses four Rolls- 
Royce Tynes; it is pressurized and capable of a 
maximum payload of 53,000 Ib. It will be capable of 
using fairly rudimentary airfields and will cruise at 310 
knots at 30,000 ft. A typical long-range operation 
could be taken as Aden—Singapore when 22,700 Ib. 
payload could be carried for the 3,500 nautical mile 
run. Maximum operating range is over 4,000 nautical 
miles. Span 162 ft., length 99 ft. All-up weight about 
168,000 lb., and the engines would be stage 2 Tynes 
of about 5,300 e.h.p. each. Main fuselage compart- 
ment has a volume of 8,600 cu.ft. Normally, seating 
would be for 148, but for high-density trooping up 
to 192 could be carried. 


@ From the design competition in Japan for a medium 
transport aircraft, has emerged a project for the type 
YS-1, powered by two Rolls-Royce Dart turboprop 
units and equipped to carry 60 passengers. Span 92.2 
ft., length 85.3 ft., wing area 1,055 sq. ft., aspect ratio 
10, cruising speed 265—270 knots. 


@ Nederlandse Helicopter Industrie N.V. at Rotter- 
dam Airport have announced the completion of a 


The Dassault Hiendard IV M carrier-borne fighter completed its first flight on May 21st. 





Interavia at the 5th Electronics, Nuclear Energy, Tele- 
vision, Radio and Cinema Show, Rome June 16th — 30th. 


1,000 hours endurance test by their H-3 Kolibrie ram- 
jet helicopter. 


@ Intensive flight testing of the prototype Dassault 
Etendard IVM carrierborne fighter has been carried 
out since the date of the first flight, May 21st, 1958. 
Low speed flight testing has been completely satis- 
factory and at high speeds good results have been 
obtained; the aircraft is currently undergoing testing 
at Mach 1 and above. The Etendard IVM, powered 
with SNECMA Atar 8, is scheduled to equip the 
French carriers Clémenceau and Foch. 


@ The Sikorsky S-62 amphibian helicopter for 10 to 
12 passengers has been publicly demonstrated for the 
first time. Additional data are now available: Weight 
equipped 4,550 Ib.; take-off weight 7,500 lb.; payload 
2,950 lb.; mean cruising speed 105 m.p.h. Sikorsky 
announces that first deliveries of the S-62 are scheduled 
for 1959. 


@ The turbo-pump feeding the afterburner in the 
SNECMA Atar 9 is being produced in quantity by 
Air Equipement. The pump weighs 21.3 lb. and has a 
delivery rate of 4,400 Imp. gals/hr. 


@ Beech Aircraft Corporation has announced the 
delivery of the first MS-760 (Morane-Saulnier Paris), 
manufactured in the USA under licence agreement. 


@ Covering 1,260 miles in slightly less than two hours, 
a Boeing 707 has set up a new record for the run 
between Oklahoma City and Baltimore. Averaging 
630 m.p.h., the aircraft carried 60 passengers. 


@ The Lockheed Electra turboprop transport began 
certification flight testing at the end of June, in the 
hands of CAA teams. Tests are expected to be com- 
pleted by August 22nd. The initial phases of the cer- 
tification schedule will emphasize the Electra’s field 
length capabilities at 95,650 lb. and 116,000 Ib., 
nearly two tons over its guaranteed maximum take-off 
weight. 














































Aircraft accidents in mid-air, particularly mid- 
air collisions, have increased at a terrifying rate 
during the last decade. During the past nine 
years 296 lives were lost in six mid-air collisions 
over U.S. territory alone, when passenger or 
transport aircraft were hit by other planes. If one 
adds to this figure the “ minor”’ accidents, in 
which private and military aircraft collided and 
crashed, the number of persons killed in this 
agonizing manner will far exceed the 300 mark. 

The prevention of these accidents, the rapid 
increase of which is by no means incidental, has 
become a serious international problem. After 
the serious collision over Maryland in May of 
this year, in which a T-33 Trainer of the U.S. 
Air Force cut into the fuselage of a commercial 
airliner, the President of the United States 
ordered emergency measures in order to increase 
flying safety; and immediate action was taken 
by the House and Senate. Through these measures 
the problem of the prevention of mid-air collision 
has become a matter of national and adminis- 
trative importance. However, to the pilot the 
mid-air collision problem is strictly a very 
personal affair. The analysis of the causing 
factors as well as preventive measures now be- 
comes a question of life or death. It is by no 
means an insignificant remark but a character- 
istic symptom that the only survivor of the 
Maryland crash, a Captain in the National 
Guard, Julius McCoy, who hit the Vickers 
Viscount, solemnly said: “ I never saw the other 
ship.” 

A similar accident happened over Las Vegas in 
April of this year when an F-100F on a training 
mission cut off the right wing of a United Airlines’ 
DC-7. According to our information the pilot 
of the Super Sabre received permission from his 
tower for a jet penetration to a lower altitude. 
The personnel in the control tower who com- 
municated with the fighter pilot had no know- 
ledge of the position or the course of the airliner. 


Mid-Air Collisions 


The CAA authorities, on the other hand, knew 
nothing about the presence and the mission of 
the military aircraft. This lack of coordination 
was an important contributing factor in this 
tragic accident. 

Examples of this sort are frequently used for 
the classification of aircraft accidents. The latter 
type, it is often voiced, is mainly brought about 
by a failure of the administration or lack of 
coordination; whereas the reason for the first 
type may be sought in pilot error. However, the 
matter is by no means thus simple. In both 
cases, the pilots were not informed about the 
exact position of the other plane; and in both 
cases they either did not see the other at all or too 
late to avoid the collision. Thus, in most cases 
human errors are involved in one way or another, 
and it is a combination of failures and factors 
which finally leads to the catastrophe. 


The Shrinking Air Space 


The density of present-day air traffic over the 
United States can be seen in Fig. /, which shows 
the heavily congested areas located in the coastal 
regions. However, this figure or map does not 
give a true picture of the situation. In order to 
picture real conditions in the airspace, the areas 
and lanes used by the military must also be 
indicated. If one further added the space cus- 
tomarily used by private planes, almost every 
white spot on the map would be eliminated. 
Moreover, we must not forget that we are not 
dealing here with two-dimensional areas only 
but with traffic problems in three-dimensional 
space. 

There can be no doubt that the allocation of 
airspace in accordance with performance cha- 
racteristics of the aircraft will help to ease the 
tense situation. However, we must not forget 
that there always will be overlapping and the 
crossing of limits of authority due to the variety 


Fig. 1: Scheduled airlines’ route network in the United States, with details of the ten busiest airports (in brackets the number 
of aircraft movements in 1957, including business aircraft): 1-Chicago-Midway (408,059); 2-Miami, Florida (366,714); 3-Los 
Angeles, Calif. (319,590); 4-Albuquerque, New Mexico (310,711); 5-Dallas, Texas (305,935); 6-New York-La Guardia (301,015); 
7-Phoenix, Arizona (285,214); 8-Denver, Colorado (280,174); 9-Washington D.C. (277,783); 10-Long Beach, Calif. (276,922) 











The 
proposal to restrict the higher altitudes to jet 
aircraft will not solve the whole problem because 
these aircraft will have to perform various mis- 
sions and cut through the lower altitudes during 


of factors involved in operational flying. 


take-off and let down, to say the least. Speed 
and altitude, but also kind of mission, often 
depend upon the meteorological and special 
conditions. In order to increase flying safety, 
measures other than the restriction of airspace 
and the authorization of special air lanes are 
necessary. One, which outwardly seems to be of 
secondary importance, is to keep the airspace 
over and close to the centers of heavy traffic 
clear of the many military and private planes. 
This will not be possible without new legislation, 
because a great number of private aviation and 
training corporations have negotiated long-term 
contracts with local administrations. 

It is a fallacy to assume that total air traffic 
control is necessary in metropolitan areas only. 
With increasing density of air traffic a 100 per- 
cent control of all flying activities is mandatory 
on a global basis. Total traffic control includes 
the duty of the pilot to report to the respective 
traffic control center as well as the power of the 
authorities to enforce the law if he fails to meet 
with his responsibility. | Moreover, increased 
traffic on the North Atlantic route demands close 
cooperation between air and naval organizations 
as well as between craft in the air and at sea; and 
it makes the establishment of floating control 
centers desirable from the viewpoint of both air 
traffic control and air-sea rescue. 


Distance Scotoma 


The medical problems of supersonic flight 
have been treated in an earlier report on this 
matter (Unteravia No. 1, 1957). At this point it 
must be emphasized again that high flying speeds 
give rise to the so-called “ distance scotoma”’, 
which creates a blind distance and thus affects 
the reaction time of the pilot. In addition, the 
time lag in the control mechanism becomes 
increasingly hazardous due to the inertia of the 
masses involved, and a time lag of 5 seconds is a 
rough but reasonable estimate for the completion 
of a successful evasive maneuver. Adding the 
human delay time, one arrives at a total of 7 
seconds for the reaction time of the man-machine 
system. Data presented by aeromedical experts, 
and the results of actual flight tests conducted 
by the CAA, show conclusively that a pilot can 
see another aircraft only up to a distance of 
about 7 miles. This means that the pilots of two 
aircraft flying on a collision course at a speed 
of Mach 3 or more will not see each other in 
time to prevent the accident. The physiological 
capabilities of the human being simply are 
exhausted. 

While this is true under conditions of good 
visibility and normal visual acuity, the situation 
gets even worse if clouds or dust impair the 
meteorological conditions. Although the VFR 
minima were recently increased to | mile horiz- 
ontally and 1,000 feet vertically, this does not 
seem adequate for today’s airspeeds. In order 
to grant the two pilots, flying with an additive 
velocity of 1,200 miles on a collision course, 
enough time for evasive action, the other craft 
must be recognized at least at a distance of 
2.32 miles. Today, the airspeed may easily reach 
that figure. The vertical proximity of clouds also 
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needs a more intricate study. Extension and 
upper limit of cumulus clouds can hardly be 
assessed with great accuracy, and they may 
change at a multiple of the vertical maximum 
because of local disturbances. Most probably 
the proximity minima will have to be revised 
again due to supersonic speeds; or there may 
even be the necessity to change the VFR and 
IFR regulations or eliminate them entirely for 
the benefit of the advancement and safety in 
modern aviation. They do not satisfy the need 
of a coordinated traffic control system, nor do 
they protect the individual pilot against the 
hazards involved in high-speed flying. 


Visibility 

For several decades the study of the visual 
range has been considered an important problem 
in aviation. During the late twenties, experiments 
made by Koschmieder and Ruehle yielded the 
visual range of a black object by day, with a 
cloudless sky, and an idealised atmosphere of 
uniform turbidity. New studies made by Ameri- 
can scientists consider a variety of other factors 
which permit a more accurate assessment of 
visibility. They are, of course, of great import- 
ance for certain operations under impaired 
meteorological conditions such as, for example, 
take-off and landing aircraft. 

On the other hand, one must admit that in 
many cases the pilot of an aircraft does not even 
have a chance to capitalize on these formulae; 
and that they are so sophisticated and above his 
head that he can hardly employ them, even if he 
wanted to. Moreover, some of the parameters 
involved, e.g., brightness contrast, are so variable 
that they cannot be determined with certainty. 
An aircraft in the sky is by no means a “ seal on 
an iceberg’, i.e., a black object at rest seen 
against a uniform white background, but it 
appears as a metallic gray spot moving on a more 
or less bright and colored field. Sometimes a 
glint from the sun reflected by the canopy can 
make it visible at a range at which it is still 
below the minimum visibility visual angle to be 
seen as an object. On the other hand, aircraft 
and background can appear equally bright; and 
this holds good for all kinds of background 
such as sky, clouds, earth, and dust at or near 
the horizon. All of these may be relatively light 
or dark, depending upon the weather, time of day, 
direction of the sun, color of the clouds, and other 
factors. Furthermore, the threshold visual angle 
becomes very large as the brightness contrast 
approaches zero; and an increase in the contrast 
threshold occurs due to the diffusing effect fog 
and haze have on the edges of a target. However, 
low contrast means small visual range. Thus, 
the combination of “normal” or near normal 
atmospheric conditions may bring the visual 
range down to less than the 2.32 miles required 
to allow for a 7 second warning period at 1,200 
miles per hour closing speed. 

Generally, conditions are more favorable at 
night. Statistics show that most collisions occur 
during daytime under VFR conditions. In the 
dark and during impaired visibility the pilot is 
more cautious. Light signals are very well 
recognized at night due to the high contrasts. If 
the night is completely black and if there is no 
haze in the air, one can see the flare of a match 
10 miles away. External lighting on aircraft, 
particularly the new rotating beacon anti- 
collision lights, increase detectability beyond 
the high-speed danger zones. The color of the 
lights is of less concern, though, because hue and 
saturation decrease at the visibility threshold. 
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Strong light flashes of short duration, however, 
make the other craft conspicuous at very great 
distances. 


Viewing Angle 

Under otherwise favorable conditions, an 
aircraft can be perceived at maximum distance 
only if it is seen foveally; i.e., in the center of the 
retina. In general, the practical field of vision 
with the head at rest covers about a 20° viewing 
angle. Only within this limited field do the eyes 
wander in order to pick up an object. Each look 
or eye fixation normally takes about half a 
second. If the pilot wants to avoid collision, he 
must continuously scan the visual space; and he 
can increase its angle to about 90° in all directions 
by head movements. 

It is easy to understand that there is a consi- 
derable element of chance involved in seeing the 
other aircraft. The statistical probability of the 
pilot looking at the right place at the right time 
decreases with increasing flying speed and visual 
angle. In Fig. 2 the distances are given at which 
other aircraft would appear 7 seconds before 
inevitable collisions for two speed combinations. 
While the distance decreases with increasing 
viewing angle, the advantage associated with the 
larger visual angle at which the craft now appears 
is more than compensated for by the unfavor- 
able viewing angle. Thus, an aircraft approach- 
ing at 60° from the side is beyond the collision 
zone at somewhat more than half the distance 
of an aircraft approaching head on; but the 
danger now consists in its displacement from the 
line of sight. The other aircraft may not be seen 
by the pilot because it is beyond his search limits 
until the moment of collision. The figure also 
shows that the size and location of the collision 
zone depends upon the closing speed of the two 
aircraft. The faster the other craft flies relative 
to the pilot’s own speed, the more serious is 
the danger of colliding with an aircraft cutting 
in from the side. For high-speed vehicles the 
zone of greatest danger is in a fairly narrow 
angle directly ahead; for slower airplanes it 
includes the areas at the side and in the rear. 


Speed Paradox 

High-altitude, high-velocity flying involves 
still another hazard which has not been treated 
in this particular context. This hazard is brought 
about through the discrepancy between the 
extreme velocity of the aircraft on the one hand, 
and the apparent slowness of the perceived 
motion, on the other. This paradoxical situation, 
which seems to be typical of modern high- 
performance flying and which is apt to deceive 
the pilot in a very dangerous manner, deserves 
a more detailed explanation. 

If one flies at high altitude with great speed, 
the perceivable features of the landscape—moun- 
tain ranges, rivers, large forests, cities, and 
extended land and sea areas—seem to move 
below the aircraft with majestic serenity. The 
airspace seems to be empty; and the few other 
planes flying about equal course, and the cloud 
banks in between, move slowly and without any 
hurry. To the pilot high up in the sky everything 
seems to be so calm and peaceful that he may 
become the victim of a false sense of security. 
When cruising on IFR, he has not much to do 
but periodically check his course and instruments. 
There is nothing that disturbs his routine per- 
formance, which is sometimes interrupted by 
tuning in and listening to a radio station, but 
the airflow uniformly whistling around the cock- 
pit. Particularly during flights on top of clouds 
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Fig. 2: Distances and angles of vision at which two aircraft 
would appear 7 seconds before collision when flying at 
speeds of 600 m.p.h. and 600 m.p.h. (/eft) or 900 m.p.h. 
and 300 m.p.h. (right) respectively. 


and over sea, the situation becomes strainingly 
monotonous and wearisome. Pilots of modern 
fighter aircraft easily get tired and even fall 
asleep while on long-range missions. Therefore 
they describe the ordeal of high-speed, high-alti- 
tude flying, with some justification, as “ long 
periods of boredom interrupted by short periods 
of absolute terror’. 

These latter arise when another aircraft 
appears in the immediate zone of danger. The 
pilot, unable to see most of the aircraft on head- 
on approaches due to the factors mentioned above, 
is suddenly faced with hostile odds. Not only 
have the empty sky and the apparent calm and 
slowness of motion deprived his senses of the 
normal input, but his feeling of security and 
the monotony of the situation have contributed 
essentially to reduce his alertness and attention 
to a minimum. Thus, it is not so much lack of 
physiological adaptation and accommodation 
from near to far, but the moment of psychological 
surprise which incapacitates the pilot to make 
split-second decisions and makes him freeze at 
the stick. 


Conclusions 


In breaking through the sound barrier, the 
human organism has reached the limits of its 
functional capabilities in flying. Today’s air 
traffic must necessarily recognize this fact. The 
aeronautical sciences and technical develop- 
ments must help to facilitate the job of the 
pilot. Since he cannot remedy the situation in 
the air, safety measures must be enforced from 
the ground. A coordinated and total air traffic 
control seems to be the best bet. 

The human eye, having a resolution of about 
1 minute visual angle, is insufficient as a safety 
organ for supersonic speeds. We can help its 
task by increasing daytime detectability through 
the use of conspicuous and fluorescent colors. 
Anti-collision lights increase flying safety at 
night. The probability of human error can be 
reduced to a certain extent through better 
selection and training procedures. 

The main emphasis, however, should be placed 
on the development of electronic safety devices, 
which can be made superior to the human eye 
as far as range, penetration, resolution, and 
velocity are concerned. There is a crying need 
for the development of a small and lightweight 
radar detection device, which can be mounted 
in any aircraft to warn the pilot in time of every 
other aircraft approaching on a collision course. 
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orld’s First All-Through Jet Trainer 


Powers 





The decision of the Royal Air Force early in 1957 to pioneer ‘all- through’ 
jet training was made possible mainly by one fact; that there was in exist- 
ence an aircraft and an engine which ex xactly met their requirements for the 
job — the Hunting Jet Provost powered by the Armstrong Siddeley Viper. 
Apart from the logic of ‘all-through’ jet training for jet age pilots, 
economy was an important factor in this new policy: wal on this score the 
Viper’s record passed service scrutiny with flying colours. Here was an engine 
with a really high utilization rate—re liable, robust and easily serviceable. 
Today, Jet Provosts, powered by the Viper Mark 8 are now serving with the 
R.A.F. ; their secoed under training conditions has been beyond reproach. 





ARMSTRONG SIDDELEY MOTORS 
Coventry and Brockworth, England, 


MEMBEK OF HAWKER SiIVBDELEF / ONE OF THE WORLD’S INDUSTRIAL LEADERS 
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AN AIRCRAFT WHICH TRIUMPHS BOTH IN RACES AND IN DAILY USE 


The Czechoslovak Low-Wing 
Z 226 Two-Seater Monoplane 


with a 160 H. P. 6-II] Walter Minor Engine 


MAXIMUM RELIABILITY 
EASY CONTROL 
HIGH ECONOMY 


High appreciation is therefore shown to this aircraft 
used for 

training, aerobatics 

as well as for hauling gliders, advertising sign, etc. 

Write for a prospectus in which you will find all particulars 
of the advantages of this aircraft. 


wily ‘iy 





OMNIPOL- PRAHA CZECHOSLOVAKIA 


* In addition to other prizes this aircraft won the first prize in the Lockheed Trophy 1957. 


Agents ; Argentina: Dr. M. Insua, Arenales 1161, Buenos Aires. Austria: Ing. A. Rutte, 
Berggasse 16, Vienna IX. Belgium: R. Heuvelmans, 36, avenue Albert-Jonnart, Brussels. 
Denmark: Hammers-Luftfahrt, Vesterbrogade 54, Copenhagen V. Finland: Mateko O. Y., 
Mariankatu 15, Helsinki. France: Henri de Montmarin, rue Georges-Bizet 22, Paris 16°. 
Holland: R. Uges, Handelmaatschappij ‘‘ Het Oosten ”, Thierenskade 27, Rijswijk, ZH. 
Switzerland: Aero-Craft, Bahnhofstrasse 77, Zurich. West Germany: Autohage m.b.H., 
Schmittstrasse 47, Frankfurt. 
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— skilled, dedicated to his job, 
Elie Gedeon is one of the many Mobil 
aircraft refueling experts around the world 
who daily prove the advantages to the 
aircraft operator of Mobil experience and 
technical training. He is Lebanese by birth, 
and Mobil is proud to count him among 
the many 20-year employees of the Company. 

Starting as a Mobil service station 
attendant in 1938, Mr. Gedeon progressed 
to service station supervisor, assistant airport 
supervisor and then to his present position 
as Mobil Airport Supervisor at the busy 
Beirut International Airport. 

All airlines dealing with Mobil Aviation 
Service personnel have the assurance that 
they are dealing with people who know 
their job. 

















Mobil Aviation Fuels and Lubricants 
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Coming this fall... 











YOU’LL HEAR THE DIFFERENCE — The 
Electra is quieter on the ground as well as in the 
air. The four powerful General Motors Allison 
Prop-Jet Engines are actually quieter on taxi and 
take-off than today’s piston-engine transports. 
The neighbours will hear only a swish! as the 
Electra climbs up and quickly out of sight. 










Electra saves you time on the ground—because you 
board and leave your Electra/Flight close to the ter- 
minal. For swiftest getaway you can carry your own 
luggage. And notice another timesaver feature: While 
you board, food and fuel are loaded, airplane checks 


are completed... from landing 
to take-off just 12 minutes! 








CONTROL TOWE 
PEOPLE like the 

Electra because it fits 
right into today’s traffic control system 
...no radical approach, landing or take- 
off problems. Electra’s big fuel capa- 
city enables it to hold” over airports 
for long periods and the big turbine- 
powered props give Electra extra ma- 
neuverability for fast ''wave-offs”’ if re- 
quired. 










Electra/Flight 


“good neighbour” jet age service for today's airports 
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Electra/Flight takes you where you want to go. To- 
day’s facilities of more than 1300 world airports are 
entirely adequate for Electra/Flight service. Flight 
tests show the Electra can land with full load on 
short runways in just 2300 feet. 













PEOPLE WHO MANAGE AIRPORTS like the 
Electra for many reasons: Because Electra gets 
higher faster on "'climb-out’’, its presence is un- 
obtrusive — Electra truly is a good neighbour. 
Ground equipment is reduced to a minimum be- 
cause Electra can carry its own built-in stairs 
and engine starters. 



















These leading airlines will offer Electra/Flights: Aeronaves de 

Mexico / American Airlines / Ansett—ANA of Australia / Braniff 

Airways / Cathay-Pacific Airways / Eastern Air Lines / Garuda 

Indonesian Airways / KLM Royal Dutch Airlines / National 

Airlines / PSA—Pacific Southwest Airlines / Qantas Empire 

Airways, Ltd. / Tasman Empire Airways, Ltd. / Trans-Australia 
Airlines / Western Airlines 


LOCKHEED ELECTRA 
The Finest Jet Age Airliner For City-to-City Travel 
Lockheed Aircraft Corporation, Burbank, California/USA 














Orders can be placed 

with INTERAVIA, 

Geneva (Switzerland), 

with the publishers’ agents 
in most countries, 


or with 


your bookseller. 


1,350 large-size pages (8 x 11 % ins.) 


32,500 full listings of government agencies, organizations, air forces, air 
transport companies, manufacturers of aircraft, engines, missiles, equip- 


ment, airports, etc. 


More than 37,500 names and addresses 


1958 edition just out! 


Price $12 or £4 (including packing and postage) 
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The first five CL-28's of the Royal Canadian Air Force. The CL-28 
is the world's most formidable submarine hunter/killer. 


CANADAIR CL- 28: the answer to the submarine menace 


Summer, 1958—In ceremonies 
attended by Senior Air Force and Navy 
officers of Canada and the United States, 
Canadair CL-28’s (above) 
formally entered squadron service with 
Maritime Air Command of the 
Royal Canadian Air Force. CL-28’s provide 
a new dimension of sea-safety and 
will meet or surpass the anti-submarine 
warfare requirements of friendly countries. 
They go into service after having 
been subjected to exhaustive and severe 
tests and trials under all climatic conditions. 


now in service 


The Canadair CL-28 is the world’s newest long range aerial 
counter weapon against submarines. It was designed specifically for 
military planners who must think in terms of submarines that can, 
from off-shore ocean depths, launch atomic warhead missiles against 
targets hundreds of miles away. The CL-28 deals with the menace, 
and provides the capability of destroying them far out at sea, before 
their vehicles of destruction can be launched. 

CL-28’s are intended primarily for deep ocean coverage any- 
where in the world and are capable of more than 20 hours endurance 
on patrol. They carry the most comprehensive collection of elec- 
tronic and other detection equipment ever assembled into one 
aircraft. Once contact is made, torpedoes, depth bombs and other 
offensive weapons are released. 

The Canadair CL-28 is now in service with Canada’s Maritime 
Air Command and is in continuing quantity production. It offers 
any country materially increased anti-submarine capability. We 
invite inquiries. 


European representative: 
J. H. Davis, Princes House, 190 Piccadilly, London, W.1., 


England 


@ CANADAIR, _ 





}. 


©: Limited, Montreal, Canada 


¢ Aircraft + Guided Missiles + Research and Development + Nuclear Engineering 


CANADAIR IS A SUBSIDIARY OF GENERAL DYNAMICS CORPORATION 














PROTEUS 


1300 hours between overhauls 
in 13 months airline service 


IN JUST OVER THIRTEEN MONTHS OF AIRLINE OPERATION, the 
overhaul life of the Bristol Proteus 705 jet-prop has been 
extended from 500 to 1,300 hours—conclusive proof of this 
engine’s mechanical excellence and exceptional reliability. 

First axial engine on the world’s international routes, the 
Proteus is also the first engine to feature the free-turbine 
system, pioneered by Bristol. This system gives flexibility in 
choice of power and propeller speed, produces remarkable effi- 


ciency over a wide range, and results in very low noise and 


vibration levels. 
Proteus has the lowest specific fuel consumption of any gas 
turbine in service—military or civil. 


Proteus powers the Britannia. The Bristol Proteus, most 
powerful jet-prop in airline service, powers the giant Bristol 
Britannia—currently setting new standards of speed and vibra- 
tion-free comfort on world-wide routes. 


BRISTOL 
—_______—_» 


Aero -Engines 


BRISTOL AERO-ENGINES LIMITED 
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LIGHTWEIGHT DOPPLER NAVIGATION SYSTEMS 








@ Elliott Brothers (London) Ltd. has negotiated 
a licence agreement to manufacture and sell the 
Société Air-Equipement RCB-2 Radio Compass 
(frequency range 200-800 kc/s) pictured here. 
The total weight of the subminiaturized equip- 
ment (receiver and control unit ; antenna ; indi- 
cator ; power pack) is less than 10 Ib. The low 
frequency and servo circuits are transistorized. 
With an electrical field of 25 microvolts the DF 
error is less than + 2°. 
Power consumption 1.2 A 
at 27 volts DC. 














@ Honeycomb construction plane reflectors 
— A patent description filed by Ing. Peter Len- 
grisser of the Bonn University observatory 
describes a new honeycomb construction for the 
design of plane reflectors for radio-wave antennas. 
When built from sheet metals, plane reflectors 
have the disadvantage of demanding a fairly heavy 
and robust construction in order to resist the 
mechanical effects arising from wind pressure ; 
this method of construction also has the dis- 
advantage of restricting manoeuvrability and puts 
up the manufacturing costs. Other systems have 
employed perforated metal sheets or wire mesh 
and, apart from the fact that these demand a 
heavy weight-carrying structural mounting, it has 
been found that the reflectors thus obtained were 
only suitable for certain specific frequencies, 
depending on the diameter of the perforation or 
the size of the mesh employed. These and other 
drawbacks can now be overcome by the utiliza- 
tion of a metal honeycomb structure for which 
light metals, particularly aluminium and aluminium 
alloys, are very suitable. 


Experiments have shown that for a wave length 
of, for example, 20 cm a construction employing 
a cell diameter of 10 mm (measured diagonally 
across the hexagon) and a height of approximately 
10 mm provides a highly effective reflecting 
surface equivalent to that obtained with sheet 
metal. The honeycomb method also has advan- 
tages with respect to manoeuvrability, weight, 
sensitivity and distortion compared with the con- 
ventional structural methods. By increasing the 
height of the honeycomb, e.g. up to 5 cm, the same 





@ General Precision Equipment Corporation : 
Navigation) is the designation of a new airborne navigation system which has 
O O been developed by GPE. The main components are the RADAN doppler navi- 

RUN TIME CHECK gation equipment, weighing only 89 Ib., and integrating instrumentation which 
instantly indicates the position of the aircraft and, when programmed for a 
flight, continuously calculates the divergence of the actual position of the 
|opt| aircraft from its planned position. Picture shows an instrument system for the 










HIDAN (High Density Air 


HIDAN system. The ETA Indicator (left centre) informs the pilot what time he 
will arrive at the next check point on his course or at his destination. The dial 
at the upper right indicates drift angle and true ground speed. Distance to go 
and distance off course are shown by the numerical indicators at the right. 
























material provides an equally efficient plane reflec- 
tor for 10 to 3 cm waves. 

The surface treatment of the material has no 
effect on electrical characteristics of the reflector. 
If required the honeycomb may be constructed of 
other materials, such as plastics or rubber, which 
must then be given metallic coating which could be 
applied in vaporized form. 

The proposed reflector has the added advantage 
that it may be built in suitable sections, thus per- 
mitting very simple replacement of damaged sec- 
tions ; the sectional design also greatly simplifies 
manufacturing processes. 











Topp Manufacturing Company, Los Angeles, a 
Division of Topp Industries Inc., has developed and is 
building a Motor Drive Sequencer, designed for use 
in a two-stage upper atmosphere rocket vehicle. The 
2-ib. switching device has been used for the ignition 
of rockets and tracking flares, as well as starting inter- 
nal recording equipment, in two sounding rocket pro- 
grammes at the White Sands Proving Grounds. A 
miniature DC motor attached to a planetary gear box 
rotates the wiper arm of the sequencing system across 
contacts located ona printed circuit. All the switching 
operations are controlled by the simple printed circuit 
disc which may be changed during the final count- 
down of the missile. The Topp sequencer functions 
during and after acceleration loads in excess of 100 g 
and in near vacuum conditions at altitudes in excess 
of 100,000 ft. 


The Bently Scientific Company is producing 
the Model D-15 distance detector, a precision electro- 
mechanical transducer which generates an output 
voltage as a function of distance, for use wherever 
small distance (variations) measurements are required. 
Because of its sensitivity, response, accuracy, stability, 
convenience, and simplicity, the Model D-15 distance 
detector is recommended wherever sensing of position 
and/or motion is required. Applications include indicat- 
ing and control of location, dimensions, contour, 
displacement, velocity, acceleration, vibration, impact, 
creep and count. The equipment consists of the 
transistorised control unit (containing the circuitry for 
detection), and the sensor containing the pick-off 
element ; this is a pancake-wound coil which may be 
loaded by any conductive surface near the coil, the 
loading being proportional to the distance from the coil 


to the loading surface. Three different sensor heads 
are available with ranges of .005 inches, .015 inches and 
0.100 inches and respective sensitivities of 1,000 v/in., 
400 v/in. and 60 v/in. The nominal response time for 
each is 20 microseconds. 


The Marconi Doppler Navigator Type AD. 2300 
has recently been undergoing evaluation trials over 
the sea, mounted in a Canberra. The success of these 
trials is underlined by the following examples: Per- 
formance was completely satisfactory when the Can- 
berra was flown at 400 knots over the sea at altitudes 
of more than 45,000 ft. Under these onerous conditions 
the equipment continued to function normally, re- 
maining “‘locked-on” to the signal at all times. Even 
with a surface wind of less than 5 knots and a smooth 
sea the equipment remained fully operational. 


Lear Inc. has announced the development of a new 
ADF transducer which enables any non-directional, 
low-frequency transmitter to be used as an omnirange 
facility. Weighing less than 2 lb., the transducer can be 
applied to any make of direction finder used in con- 
junction with LIFE (...) Lear Integrated Flight Equip- 
ment (...); with the combined equipment, pilots 
can fly a radial in-bound or out-bound on non-direc- 
tional low-frequency stations. 


Litton Industries : 5CGP29 is the designation of a 
new five-inch, two-colour cathode ray tube designed 
as a retrofit for the conventional monochrome 5FP14 
which has been produced by the Electron Tube Division 
of Litton Industries. It is particularly suitable for use 
in airborne radar indicators, where it is valuable to be 
able to distinguish between two different types of 
information. 














@ Counting Instruments Limited is manufactur- 
ing a new unique in-line digital display unit, delivery 
of which can be made early in September 1958. 
Each unit (picture) comprises a system of lenses 
whereby a figure or letter is projected on to a screen 
by means of twelve lamps. The standard model has 
provision for projecting the figures 0-9 and two 
decimal points. The image always appears in the 
same plane, giving a very wide angle of view. Other 
models are being developed showing letters, signs 
or coloured’ characters. 
The dimensions are 2 °/s” 
high x 1 %/16” wide x 5 '9/s2” 
long. Standard versions are 
available for 6, 12 and 24 
volts. 
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Combines multi-seat 


capacity and long range 
...at much lower cost! 


NOW, THE NEW 500 provides famous Aero Commander high-wing per- 
formance and stability in a full-sized, utility airplane ata NEW, LOW COST ! 
Here is multi-seat capacity—2,150 Ibs of useful load—in a 6,000 Ib aircraft 
which cruises over 200 mph, flies more than 1,100 miles without refueling, 


takes off and lands, clearing 50-foot obstacles, in 1,400 feet ! 

The 500 will fly at 24,000 feet—climb 1,400 fpm ! On only one of its 250 hp 
Lycoming engines, it will climb at 310 fpm—fly safely at 8,000 feet ! Complete 
dependability ! 

And the Aero Commander 500 delivers more useful load at less cost per pound 


than either of its two nearest competitors ! 


Your card or letter will bring you, by return mail, an illustrated brochure 
which describes in detail the versatile Aero Commander 500, its specifications 
and performance data. WRITE TODAY FOR YOUR COPY ! 


AERO DESIGN & ENGINEERING CO @ BOX 118 


@ BETHANY, OKLAHOMA 
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AERO COMMANDER 500 


LOW COST LEADER OF THE 
5 GREAT AERO COMMANDERS 


NOW, THERE ARE FIVE GREAT AERO COMMANDERS—the new 500, the new 
680E which also introduces a new high standard of useful load capacity in its weight class, 
the superbly performing 680 Super, the long-stepping 560E, and the magnificent Alti- 
Cruiser, world’s first PRESSURIZED light twin aircraft. 


























The HA.200-R1 


Saeta 


Jet Trainer 


The first jet aircraft to have been developed 
and built in Spain, the HA.200-R1 Saeta is the 
result of collaboration between Hispano-Aviacion 
and Professor Messerschmitt. It is designed for 
a wide variety of applications and provides an 
instrument for the all-through training of pilots 
from the early stages up to conversion to combat 
types. 

The trainer is a twin-jet two-seater (seats in 
tandem) with pressure cockpit; it can be used 
for elementary training, gunnery, bombing and 
photographic reconnaissance training. Structure, 
of all metal, is simple but efficient. The two 
small Turboméca Marboré I] jets of 880 Ib. 
thrust each, mounted near the aircraft’s longi- 
tudinal axis, ensure increased operational re- 
liability, since the Saeta can take off or land on 
one engine. The location of the engines in the 
forward part of the fuselage, immediately behind 
a common elliptical air intake, has multiple 
advantages: the actual lip of the intake serves 
as oil tank, which simplifies the cooling problem. 
A large removable cowling gives access to the 
engines, the machine guns and the main items 
of equipment, maintenance of which is also 
facilitated by the fact that mechanics can work 


@) 


Structural features of the HA.200-R1 Seata 
The large forward cowling is removable to 
give access to the two jets, the machine guns 
and the main equipment. The air brakes at 
the rear of the trailing edge are shown open; 
when closed they form a door for the compart- 
ment containing equipment such as electronic 
devices, liquid oxygen bottles, camera, etc. 
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Hispano-Aviacién’s HA.200-R1 Saeta jet trainer in flight; the location of the cockpit above the wing, unusual in a jet aircraft, 
is due to the fact that the two jet engines (Turboméca Marboré //s of 880 Ib. thrust each) are housed in the forward portion 
of the fuselage, immediately behind the common elliptical air intake. 





The jet pipes are situated on either side of the fuselage, 
slightly behind the wing trailing edge. As the thrust axis 
is close to the aircraft's longitudinal axis, the aircraft can 
at all times fly on one engine only. 


on them at ground level, thanks to the short 


undercarriage. The jet pipes are located on 


either side of the fuselage (which is covered at 
these points with stainless steel sheet) slightly 
aft of the wing trailing edge; the pipes have a 
shroud providing an annular 


metal cooling 


system. 


The installation of the engines well forward 
helps to give clean lines to the fuselage, which 
is of circular section over the majority of its 
length and elliptical in the forward portion. It 
is of monocoque construction (duralumin string- 
ers and rings, alclad skin). Its slender lines 
have also been preserved by arranging the seats 
in tandem, a design chosen to accustom the 
student to a fighter-type cockpit. The pres- 
surized cabin has two complete sets of instru- 
ments and controls; the canopy, with steel 
framework, is in two parts which are opened 
towards the right and can be jettisoned in flight. 
The rear portion of the fuselage houses the 
electronic equipment, the control system, oxygen 
equipment, camera, etc.; all these components 
are readily accessible through a ventral door 
which, when open, also acts as an air brake. 

The wing unit, of laminar airfoil, consists of 
two readily detachable half-wings. Trapezoidal 
in planform, it has a single spar at 35% of the 
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Dimensions an 


ee a a ee oe 
. fe rr 
Weight empty ...... 


Take-off weight 
without external tanks or 
Me oo a a8 ee ad 


Se $574 48.60 € B% 


Take-off run........ 


Take-off distance to clear. 
50-ft. obstruction .... 


Climb to 19,700 ft. in... 

to 29,500 ft.in. .. 
Max. rate of climb... . . 
Critical Mach No...... 
Max. level speed at 23,900 ft. 
Range at 29,500 ft. .... 
ENGurance. . 2. see ee 


tip tanks. 





d weights * 


34 ft. 2 in. 
29 ft. 2 in. 
187.2 sq. ft. 
3,698 Ib. 


6,306 Ib. 
1,760 Ib. 


Performance * 


340 yards (470) 


565 yards (740) 


7.6 min (9.7) 
14.0 min (19.3) 


3,480 ft./min (2,820) 


0.8 
435 m.p.h. 


555 miles (980) 
2 hrs 5 min (3:31) 


41,000 ft. 


* Figures in parentheses show performance with wing- 








The V630 prototype of the Vickers Viscount (G-AHRF), the world’s 
first turbine-powered commercial transport, took off on its maiden flight 
on July 16th, 1948. The aircraft was fitted with four Series 1 propeller 
turbines of the now famous Rolls-Royce Dart type, which at that time had 
a take-off power of 1,000 s.h.p. plus 325 lb. residual thrust. It could carry 


chord, thus enabling the leading edge to be used 
as fuel tank. The leading edge itself is of torsion 
box construction. The trailing edge carries the 
ailerons (static balanced and equipped with 
dynamic trim tabs) and slotted flaps. Auxiliary 
fuel tanks can be mounted at the wing tips. 

In addition to its fixed armament (.5-inch 
machine guns in the fuselage nose), the aircraft 
can be armed with four 22-lb. rockets and four 
100-lb. bombs beneath the wings. 

The tail unit is of conventional design: sym- 
metrical airfoil, twin-spar rudder unit; single- 
spar horizontal stabilizer, adjustable in flight. 
The rudder is compensated statically and dyna- 
mically by a trim tab controlled from the cabin. 

Retractable three-wheel undercarriage, with 
wide track, low height, and designed to permit 
of sharp braking and to ensure good stability 
during ground manoeuvres. The main units are 
retracted inwards into the wings; the nose-wheel 
leg bends backwards, and the wheel is housed 
between the engines. With the undercarriage in 
retracted position, the bays are closed by flush 



























panels. A landing light is built into the nose- 
wheel leg. The whole undercarriage is operated 
hydraulically, and an emergency compressed air 
system is also provided. The main legs have 
oleo-pneumatic shock absorbers and an anti- 
shimmy device; the brakes are hydraulically 
controlled. 

The aircraft’s extensive equipment includes a 
VHF transmitter/receiver, a radio compass, a 


gyrosyn, etc. 


Characteristics and performance 

The Saeta, whose airframe has been designed to 
withstand accelerations of 7g, is suitable for all 
kinds of aerobatics. Low-speed behaviour is 
good; stalling occurs gradually after a “ warning ” 
period during which the controls retain their 
effectiveness. Rolls can be carried out without 
restriction, though should be avoided when the 
wing-tip tanks are full. Thanks to its design 
characteristics, the Saeta is highly manoeuvrable 
throughout its speed range. 


The Vickers Viscount’s 


32 passengers at a cruising speed of 277 m.p.h. (at 20,000 ft.), and maximum 


gross weight was 41,000 Ib 


Today, ten years later, some 300 Viscounts are in service throughout 
the world, and another 90 firm orders (chiefly for the 800 and 810/840 series) 
have been received. The Viscount has thus developed into the British 
aircraft industry’s biggest sales success, and on July 16th, 1958, the total 
order book of 390 aircraft was worth something like £150,000,000 (approx. 
$420,000,000), including spares, to Vickers. By the end of February 1958 


Tenth Birthday 


(Viscount 810) or 400 m.p.h. (Viscount 840); max. gross weight 67,500 Ib. 
(Viscount 810) or 69,000 lb. (Viscount 840). 

Thus within ten years engine power has been increased by at least 100 per- 
cent, gross weight by roughly 70 percent and cruising speed by about 
40 percent; seating capacity has risen from 32 to 60 or more. 


* 


Both the basic design of the Viscount and its developments are the work 


300,000 Ib. 


Viscounts had flown more than a million hours on scheduled airline service. 


That technical development of both airframe and engines has continued 
during the past years is illustrated, for example, by the large number of 
different versions brought out. To date there have been no fewer than 
61 Viscount models, which can be grouped as follows: 


@ 700 Series (44 versions in four basic layouts): powerplant Dart 506 of 
1,400 s.h.p. take-off power (plus residual thrust) or Dart 510 of 1,600 
s.h.p.; 40, 44, 53 or 59 passengers or up to 22 VIPs; recommended cruising 
speed for gross weight of 53,000 Ib. at 20,000 ft.—324 m.p.h. 


@ 800 Series (7 versions): Cabin lengthened by 111 ins. to take from 44 
to 70 passengers; powerplant Dart 510 of 1,600 s.h.p. take-off power; re- 
commended cruising speed for gross weight of 55,000 Ib. at 20,000 ft.— 


314 m.p.h. 


@ 810/840 Series (10 versions): structurally strengthened for higher 
speeds and greater take-off weight and equipped for 52 to 60 passengers, 
otherwise as 800 Series; powerplant Dart 525 of 1,800 or 2,100 s.h.p. take- 
off power (Viscount 810) or Dart 541 of 1,800 s.h.p. (constant power from 
sea level to 17,000 ft.) take-off and climb power or 2,300 s.h.p. take-off power 
(Viscount 840); recommended cruising speed at 20,000 ft.—365 m.p.h. 


The Viscount in production at Vickers-Armstrongs (Aircraft) Ltd.'s Weybridge plant. 


of Sir George R. Edwards, Managing Director of Vickers-Armstrongs 
(Aircraft) Ltd., and his staff. The same team of designers is now develop- 
ing a much larger turboprop transport for 76 to 128 passengers and opera- 
tions on medium and long stages (the Vanguard) and a four-jet long-range 
commercial transport (the Vickers VC.10) with a take-off weight of around 
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7 Lear Integrated Flight Bquipment 


LIERE 
with 


LEAR 


By BOB MAYS 


My job is flying and demonstrating the LEAR 
L-5/LIFE equipment. This, you will say makes 
me prejudiced. To this, I agree, because day 
after day I see many people, including all types 
of pilots, engineers, etc., who “wring-out” this 
equipment and come up with nothing but praise. 

On my “check-out” flight in a twin aircraft I'd 
never flown before, using LIFE I'd never seen 
before, I completed two of the best ILS 
approaches I’ve ever made. Next, I made an 
automatic approach with the L-5 autopilot 
which was even smoother than the one I had 
done manually. I especially liked being able to 
monitor the entire approach on LIFE while the 
L-5 autopilot did the job. 

The L-5/LIFE combination is a great relief 
to me, especially when I’m flying as a one-man 
crew. I am free to monitor engine instruments, 
navigate, communicate, and best of all in this day 
of heavy traffic density, watch out for other air- 
craft—greatly decreasing the chance of collision. 

The NAFLI ATTITUDE/COMMAND 
INDICATOR gives me a clear and natural 
presentation of my aircraft’s attitude at all times. 
And in ILS approaches I simply follow its 
command signals for smooth, precise intercep- 
tion of the localizer and glide slope. 

The SITUATION DISPLAY INDICATOR 
pictures my position in relation to the localizer 
beam, VOR radial or selected track —in the 
meantime, the L-5 holds my assigned altitude 
and flies the heading or track I have chosen. 

To fly an airway, I merely push two buttons, 
and I automatically maintain my desired altitude 
and track. Even my wind correction is figured 
automatically and compensated for me. And 
the SITUATION INDICATOR shows me my 
exact crab angle due to cross-wind. 

I often fly long hours, and the L-5/LIFE com- 
bination allows me to arrive at my destination 
far less fatigued and therefore mentally alert to 
approach and land, which is vitally important. 

Because of L-5/LIFE’s simplicity and relia- 
bility, I have lowered my personal minimums 
considerably — it has taken all the sweat out of 
low visibility ILS approaches. 

Holding patterns, weather and clearances are 
no longer a three-man job. I receive and trans- 
mit clearances while flying a holding pattern by 
merely turning a knob or pushing a button. 

All kinds of people have flown “LIFE”— a 
15,000 hour airline captain — private pilots, both 
IFR and VFR — and their praise was unanimous. 

In conclusion, this L-5/LIFE combination is 
not only wonderful to fly, but a real thrill to 
demonstrate. As the French say, “C'est la vie”. . . 
THIS IS “LIFE”!* 


(Bek Pragya _> 
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Danger in the Air. By Oliver Stewart. Published by 
Routledge & Kegan Paul, London, 1958. (English; 
194 pages; 20 diagrams and 8 plates; price 28 shillings). 





Oliver Stewart is the Editor of Aeronautics and air 
correspondent to the Manchester Guardian, and his 
voice is well-known as the official commentator at the 
Society of British Aircraft Manufacturers’ annual show 
at Farnborough. He served in the RFC in the 1914-1918 
war, and later as a government test pilot, and is thus well 
qualified to discuss the subject of aircraft accidents, their 
causes and measures to be taken. He describes and com- 
ments in detail on a set of major air accidents over recent 
years, each illustrating some particular kind of danger, 
and shows how it has been tackled by engineers, designers 
and research workers. Stewart claims that every accident, 
when properly examined, should be a step towards the 
elimination of some hazard, and argues that the tendency 
to hush up air accidents or to treat them from a purely 
sensational angle, is damaging to the development of 
flight safety. The various chapters of the book cover: 
structural failure; instrumental responsibilities; crew 
fatigue; weather conditions including icing; control 
faults; criminal intent and sabotage; engine failure and 
pilot error; collision in the air; fire in the air; and acci- 
dents at sea. The main emphasis is on technical and 
operational questions, and rightly leaves the psycholo- 
gical angles to the aviation medicine specialists. The 
publication of this work is particularly valuable at this 
time when the advent of iet transports threatens to pose 
even heavier demands on both men and materials. He. 


La future police de l’ordre public. By Edouard Bornecque- 
Winandy. Revue Internationale de Police Criminelle 
Nos. 114 and 115. 


There is no dearth of publications on the subject of 
space law. Up to the present time however authors, in 
most cases, generally confine themselves to cautiously 
outlining the new legal field and discuss only the most 
obvious of the basic problems. Bornecque-Winandy, who 
is particularly interested in the subject of air police (his 
study entitled “ La Police de |’Air” was reviewed in 
Interavia No. 5, 1950) has tried in the present article to 
break away from the narrow viewpoint. He discusses the 
police tasks of the future which must arise from the 
revolutionary changes in our “ Space and Time Concept”. 
It can be expected that his present study will sooner or 
later be re-printed as a monograph. He. 


High Speed Aerodynamics and Jet Propulsion — Volume 
III, Fundamentals of Gas Dynamics. — Editor Howard 
W. Emmons. Published by Princeton University Press, 
Princeton, New Jersey, 1958 (English; 750 pages; 
$ 20.00). 


Prepared with the same detailed thoroughness as was 
apparent in the other works in the series, Volume III 
presents an excellent coverage of the fundamentals of gas 
dynamics under the following headings: The Equations of 
Gas Dynamics; One-Dimensional Treatment of Steady 
Gas Dynamics; One-/Dimensional Treatment of Non- 
steady Gas Dynamics; The Basic Theory of Gasdynamic 
Discontinuities; Shock Wave Interactions; Condensation 
Phenomena in High Speed Flows; Gas Dynamics of 
Combustion and Detonation; Flow of Rarefied Gases. 
The last chapter covers a topic of particular importance 
in the design of aircraft and missiles at extremely high 
altitudes. . Na. 


Satellites and Spaceflight. — By Eric Burgess. — Chap- 
man & Hall Ltd., London, 1957 (English; 159 pages; 
price 21 shillings). 


The author, member Number One and former Chair- 
man of the British Interplanetary Society, gives in his 
book, published early last year, a survey of the technical 
resources available for space travel. Even since the 
launching of the first artificial satellites, the basic technical 
aspects have not greatly changed, but have been con- 
firmed by the rapid advances made in rocket engineering. 
The reader is guided through the new field of engineering 
with the aid of graphic examples and introduced to such 
notions as apogee, circular and escape velocity, mass 
ratio, specific impulse, ion rockets, etc. A welcome 
contribution which gives not only a conscientious diag- 
nosis of what has so far been achieved, but also an inter- 
esting forecast of “ inevitable ’’ journeys to the moon 
and Mars. Re. 












Aircraft and Missile Propulsion, Volume 1: Thermo- 
dynamics of Fluid Flow and Application to Propulsion 
Engines. — By M. J. Zucrow. — John Wiley & Sons, 
Inc., New York; Chapman & Hall, London; 1958 
(English; 538 pages; price $ 11.50). 


Professor M. J. Zucrow, of Purdue University, ad- 
dresses his three-volume work to students and engineers 
desirous of acquainting themselves with the fundamentals 
of aircraft and missile propulsion systems. As chairman 
or member of a number of NACA committees and for 
many years scientific and technical advisor to the Depart- 
ment of Defense, Professor Zucrow is undoubtedly weil 
qualified to compile, for readers with the necessary 
preliminary knowledge, a detailed introduction to the 
theoretical problems of turbojet, ramjet and rocket 
powerplants. As the constantly increasing need for 
engineers in the aircraft and missile industry makes it 
necessary to train students with a wide variety of previous 
knowledge, the author bases his book on the broadest 
possible foundation, without in any way losing his sense 
of perspective. 

The present Volume I deals with the thermodynamics 
of fluid flow and its application to propulsion engines. 
Volume II will be concerned with the analysis of the 
cycles and performance characteristics of the above- 
mentioned engines, and Volume III with their compo- 
nents. Each volume contains extensive tables and biblio- 
graphies. Re. 


Berechnung von Raketentriebwerken. By Dipl. Ing. H. G. 
Mebus. Published by C. F. Winter’sche Verlagsbuch- 
handlung, Fiissen, 1957 (German; 120 pages; 65 illus- 
trations; DM 8.20 paper backed or DM 9.60 linen 
bound). 


This handy little book gives German readers an intro- 
duction to the problems of rocket techniques and pro- 
vides a first step in powerplant chemistry, particularly 
with regard to liquid-propellant motors. The final 
chapter covers test stand installations and measuring 
methods. Ri. 


Die neuzeitlichen Luftfahrtkarten und ihre Anwendungs- 
bereiche. By K.-H. Meine and E. Reents. — R. Eisen- 
schmidt Verlagsbuchhandlung, Frankfurt am Main, 
1957 (German; 156 pages; 30 diagrams; 14 loose-leaf 
annexes; 2 air photos; DM 21.00). 


In this work the two authors present an expert and 
thorough review of the field of aviation maps and its 
associated spheres of interest. The various chapters 
discuss the importance of maps in aviation, the develop- 
ment of a standard system of symbols and compilation 
over the years, the influence of ICAO on aviation carto- 
graphy, ICAO maps for territorial navigatior , the scope 
of the art, special charts for various navigation systems 
and an index of selected works of reference on the 
subject. This book should do much to fill a gap in 
German literature on a subject which has up to now been 
treated more or less coincidentally and should find a 
welcome from German-speaking cartographers and 
navigators. Na. 





CLASSIFIED ADVERTISEMENTS | 








AIRCRAFT FOR SALE 


PBY Amphibian Aircraft Only 1400 hours total time 
completely overhauled and converted to 2 crew handling 
in 1956. Used almost exclusively on aerial survey work 
since new, cargo door and floor. Auxiliary power unit. 
Janitrol heater. Extremely light weight. Excellent 
condition throughout. Available for immediate sale or 
lease. 


Royal Gull Amphibian ... The world’s most economical 
and versatile “ Executive ” amphibian. Used exclusively 
as a demonstrator and executive charter ship. Only 
400 hours since manufacture. New custom exterior 
paint and customized interior. Available for immediate 
sale or lease attractive terms. 


De Havilland Beaver... Top condition throughout 
used solely as an ambulance ship since new. Zero time — 
Pratt & Whitney overhauled engine, new C. of A. 
Excellent radio and instrumentation. Complete with 
ern wheel/skis and Edo floats. Your inquiries are 
invited. 


De Havilland Dove... Always an executive aircraft 
with only 800 hours total time. This airplane warrants 
your inquiry. 
TIMMINS AVIATION LIMITED 
MONTREAL AIRPORT, CANADA 
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LEAR NAFLI! DIRECTOR (top 
LEAR SITUATION INDICATOR (odottom) 


* 


Put 1 in your panel 


for easiest IFR flight 


ear 


and lowest minimums - 


bi ntegrated 


LIFE integrates in two easy-to-read instruments: * 


& 


Fy l ° ™ 
MANUAL CONTROLS ATTITUDE /COMMAND DISPLAY POSITION /SITUATION DISPLAY 2 (} ght % 
e 
Heading Set Pitch Displacement VOR /LOC Beam Displacement a 
VOR /ILS Course Set Roll Displacement Glide Slope Beam Displacement bd 
Enroute Pitch Trim > & 
Gyro Compass Read-out VOR To/From Indicator ry 
WARNING FLAGS Selected Heading Gyro Compass Repeater a a oe ° 
Localizer and Glide Slope Steering Command Selected and Reciprocal Flight Path e q Uu epment 
Gyro Compass and Vertical Gyro Pitch Command Automatic Crab Angle Indication Py * 
Deliberate duplication of some functions in the two instruments materially reduces the necessity for @ » e * 
cross-reference. Note how effectively LIFE adapts to CAA-aLpa approved panel arrangement. You © @ ¢ ee ® 
must fly LIFE to realize its superiority — write, wire or phone for a demonstration. % @ e @ 


ic-49 


By 


AEROPORT COINTRIN « GENEVE 15, SWITZERLAND 
OR EXPORT SALES, LEAR INC., LEARCAL DIVISION 3171 SOUTH BUNDY DRIVE, SANTA MONICA, CALIFORNIA, U.S.A. 














A Longer Reach 
for SAC 


It is now some years since the USAF recog- 
nized the need to equip its long-range bombers 
with guided air-to-surface weapons which could 
be released from their carrier aircraft several 
hundred miles from their pre-selected target and 
then steer towards it automatically. While the 
air-to-surface missile was carrying its nuclear 
warhead towards the target at supersonic speed, 
the bomber could change its course to evade 
enemy defence action (and the effects of the 
H-bomb explosion). Moreover, weapons of this 
kind could be used against the enemy’s defence 
bases, to clear the way for the bombers coming 
along behind. Above all, however, these rocket 
or jet-powered missiles would lengthen Strategic 
Air Command’s reach and prolong the life of 
SAC’s present fleet by additional, decisive years. 

The first air-to-surface missile for SAC’s long- 
range bombers comes from the Bell stable and 
bears the designation GAM-63 Rascal. It has 
been in production at Bell Aircraft Corporation’s 
Niagara Falls plant for the past year and already 
equips a number of SAC’s B-47 units. With its 
Bell rocket motor of 6,000 Ib. thrust, it reaches 
a maximum speed equivalent to Mach 1.5 and 
has a range-of 100+ miles. The dimensions and 
the design launching weight of almost 6 tons 
permit the installation of A or H warheads of 


The Pratt & Whitney J52 jet engine which will power the long-range GAM-77 Hound Dog. 





840  INTERAVIA No. 8/1958 





any size. — The Rascal programme goes back 
to 1946, but has since been influenced in a number 
of directions by the experience gained with the 
X-1 and X-2 rocket research aircraft. In 1952 
the company was made responsible for the 
complete weapons system and at the same time 
commissioned to supply the airframe and 
powerplant. Originally the Rascal was to have 
had radar command guidance, but it was later 
decided to switch to an inertial guidance system 
developed by Federal Telecommunications 
Laboratories and Bell Aircraft’s Avionics Divi- 
sion. This system takes the missile to any target 
area 1,500 ft. in diameter, regardless of enemy 
counter measures. At present the Bell Rascal is 
destined only for the Boeing B-47 six-jet bomber 
which, when equipped with a special launcher 
on the starboard side of the fuselage, will in 
future bear the designation DB-47. 

For the Boeing B-52 eight-jet bomber, which 
is now coming into service with SAC in large 
numbers, an air-to-surface weapon with a longer 
range than the ten-year-old Rascal design was 
required. The USAF wrote the specifications 
for the new weapons system under project 
number WS-/31B and organized a design contest 
which North American’s Missile Development 
Division, Downey, California, won in 1957. 


A Boeing DB-47 jet bomber sends a Bell GAM-63 Rasca/ rocket-powered missile on its way. 





North American elected for a missile with jet 
propulsion, basing its decision on the USAF’s 
range requirement (“several hundred miles ”) 
and on the argument that payload and range 
must be capable of growth. With a rocket 
powerplant it would have been difficult to obtain 
a higher capacity because of the high specific 
propellant consumption. The engine selected 
by NAA is the Pratt & Whitney J52, a new jet 
in the 7,500 Ib. thrust class developed for the 
U.S. Navy, but on which no details are so far 
available apart from the fact that it already has 
more than 8,000 hours of test runs behind it. 
The missile itself received the designation 
GAM-77 and has since been christened the 
Hound Dog. Its guidance system and other 
control components are from the Autonetics 
Division of North American Aviation. 

To meet SAC requirements the B-52 will carry 
two Hound Dogs, one under each wing between 
the inboard and outboard engines. The necessary 
clearance between missile and runway dictated 
the design of the slender, more than 35 ft. long 
weapon, which, according to some reports, has 
a short wing placed well aft. Although the 
GAM-77 is partially fuelled on the ground, 
additional fuel can be drawn from the bomber 
shortly before release. All that has been reported 


The Bell GAM-63 Rasca/ missile is carried in a special mounting on the 
starboard side of the DB-47’s fuselage. 
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about the Hound Dog’s method of operation is 
that it will climb to great heights after launching 
and speed to its target at above Mach 1.5. Its 
course can be altered several times en route to 
confuse the enemy’s defences. Range is said to 
be 620 miles. The Hound Dog is part of a 
complete weapons system, which also includes 
much auxiliary equipment, such as devices for 
systems checking on the ground, equipment for 
maintenance and handling, equipment for pre- 
launch testing aboard the bomber, training 
aids, etc. The whole project was recently given 
high priority, and the weapon can be expected 
to be ready before 1960. The Boeing B-52Gs 
which are to act as carriers are now in production; 
first bombers of this model will be completed 
within the next few weeks. 

Another category of missile which, however, 
will carry no nuclear warhead is the so-called 
decoy missile. Its primary mission is to disturb 
the enemy’s defence system, in particular his 
radar network. Equipped with extensive elec- 
tronic, acoustic or infrared jamming equipment, 
missiles of this kind could make their carriers 
immune to fighter or rocket attack and enable 
them to break through to a strongly defended 
ground target. 

One such air-launched missile has been de- 
veloped by McDonnell Aircraft Corporation in 
cooperation with General Electric Company, who 
is responsible for the engine (apparently a J85 
jet). The missile, designated GAM-72 Green 
Quail, is part remote-controlled and part self- 
guiding. After release from the carrier aircraft 
it executes a pre-determined flight programme, 
after which it is self-destroyed on receipt of a 
radio signal from the aircraft. Subcontractors 
in the Green Quail programme include Boeing 
(conversion of the B-52 to take the GAM-72), 
General Electric (powerplant), Ramo-Wool- 
dridge (electronic equipment), and American 
Machine and Foundry (auxiliary equipment). 

Another project designed for the same mission 
is Fairchild’s SM-73 Bull Goose. This missile, 
however, is launched from a ramp on the ground, 








An air-to-surface missile of undisclosed type for the Convair B-58 supersonic bomber, shown here in model form. 





The Boeing B-52 jet bomber will carry two North American 
GAM-77 Hound Dogs beneath its wings. 


by means of booster rockets. The SM-73 is a 
tailless delta-wing model with a Fairchild J83 
jet engine. Employed from forward bases, the 
Bull Goose should have an impressive penetra- 
tion depth. Subcontractors include Ramo Wool- 
dridge (electronic equipment), American Machine 
and Foundry (ground equipment) and Paul 
Omohundro (airframe components). Both Green 


Quail and Bull Goose are already under test and 
are destined solely for Strategic Air Command. 


* 


All the missiles mentioned above are designed 
to approach their allotted target area via the 
stratosphere (though they must also be capable 
of flying at low altitudes if required) and thus 
all have a similar trajectory. Apart from occa- 
sional changes in altitude and the last phase 
of the target approach, their programming would 
soon become known to the enemy—which would 
greatly aid him in countering these sneak missiles. 
It therefore comes as no surprise to learn that 
the USAF is already planning a new weapon 
which promises to provide a major extension to 
SAC’s range and against which there is at present 
no form of defence: a medium-range ballistic 
missile for release from high-flying carrier aircraft. 
This weapon would have to be smaller than the 
Thor or Jupiter IRBMs, though would still be 
required to cover distances of more than 1,200 
miles. 

As this project, too, has been given high 
priority, the use of manned bombers—as carriers 
for long-range missiles—can be expected to 
continue for some long time to come. 








INTE RAVIA 1958 


The Publishers apologise for the fact that, because of the heavy demand for the 1958 
Jubilee Edition of INTERAVIA ABC, Directory of World Aviation, it has not yet been 
possible to fulfil all the orders filed to date. Your indulgence is requested, and every 
effort is being made to despatch outstanding orders within the very near future. 


After completion of this backlog the remaining stock will be strictly limited and, if you have 
not already ordered your copy, it is suggested that you do so without delay in order to 


avoid disappointment. Copies can be ordered either direct from INTERAVIA, Geneva 
(Switzerland), or from INTERAVIA Agents in most countries, or direct from your local 


bookseller. 


1,350 large-size pages (8 x 11% ins.). 32,500 full listings of government agencies, organiza- 
tions, air forces, air transport companies, manufacturers of aircraft, engines, missiles, 
equipment, airports, etc. More than 37,500 names and addresses. 


Price $12 or £4 (including packing and postage) 
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ARC's TYPE 21A AUTOMATIC DIRECTION 


Because it can be tuned to some 60,000 transmit- 
ters, spread all over the world, the ADF is a 
widely used navigation aid. Important news about 
the ADF, however, is that ARC has engineered 
this basic instrument down to less than 20 pounds 
in weight, with a comparable saving of space. 
Now pilots enjoy the advantages of dual instal- 
lations of this compact miniaturized equipment 
in tolerable weight and space requirements. 
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Receiver, 6.8 Ibs.; Loop, 4.3 lbs.; Loop Housing, 0.5 Ibs.; 
Indicator, 1.3 Ibs.; Control Unit, 1.6 Ibs.; Power Unit, 5.2 Ibs.; 


CAA Certificate No. 1R 4-9 U. S. Military: AN/ARN-59 ~ 


, British Certificate of Approval VC-78 


Modern Star 


For World-Wide Aircraft Navigation 


FINDER 


The ARC Type 21A ADF is built to today’s more 
critical speed and environmental demands. It has 
hermetic sealing of vital components, such as the 
entire loop assembly. It covers all frequencies from 
190 ke to 1750 kc... operates on only 2.8 amps at 
27.5 volts de input or equal power at 13.5 volts. 
A significant feature is the extremely low loop 
drag—only two inches outside the aircraft skin. 
Ask your dealer for detailed literature. 


Dependable Airborne Electronic Equipment Since 1928 


900-2100 MC SIGNAL GENERATORS 


ircraft Radio Corporation soonrton, Nn. J. 


OMNI/ LOC RECEIVERS @® MINIATURIZED AUTOMATIC DIRECTION FINDERS @ COURSE DIRECTORS @ LF RECEIVERS AND LOOP DIRECTION 
FINDERS e UHF AND VHF RECEIVERS AND TRANSMITTERS (5 TO 360 CHANNELS) e INTERPHONE AMPLIFIERS e HIGH POWERED CABIN 


10-CHANNEL ISOLATION AMPLIFIERS e OMNIRANGE SIGNAL GENERATORS AND STANDARD COURSE CHECKERS e 


Exclusive export representatives (except Canada) : Sterne, Carr and Farr Company, 425 Fourth Avenue, New York 15, N.Y., U.S.A. Cable Address : “ Staraero”. 
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THROUGHOUT THE WORLD - THROUGHOUT THE YEARS! 





A Proud History of Pioneering 


1919 - KLM is founded at The Hague, Holland, - 
the oldest air company in the world is still flying 
under the same flag. 


Bu S| KLM inaugurates the Amsterdam-London 
flight which is the o/dest air route in the 


world still being flown by the same carrier. 


KLM opens the first air traffic booking 
office in the world. 


KLM is the first to make use of radial 
air-cooled engines and all-metal propellers. 


1927 - KLM makes the world’s first intercontinental 
charter flights. 


KLM opens the /ongest air route of that 
time: Amsterdam-Jacarta. 


ess EER KLM, as the frst airline outside the U.S.A., 
introduces all-metal Douglas DC-2 and wins 
the London-Melbourne Air Race. Two years later KLM 
is the first European company to buy the DC-3. 


1943 - KLM, as first non-U.S.A. carrier, orders 
the Lockheed Constellation. 


KLM, though heavily shattered by the war, 
is the first European airline to open a 
post-war North Atlantic service. 


| 


1948 - KLM is the first European airline to buy 
the Convair Liner. 


1950 - KLM is the first European airline to be 
specially authorized by the U.S. Government to 
overhaul aircraft of U.S. air companies. 


eos 3 KLM is the world’s first airline to operate 


the turbocompounded Lockheed Super Constellation. 


1956 - KLM isthe first carrier outside the U.S.A. 
to order the. jet-engined Douglas DC-8 and the 
turboprop Lockheed Electra. 


re KLM is the frstair carrier outside the United 


Kingdom to fly the new Vickers Viscount 800. 








ANNOUNCING 


THE NEW MURPHY MR310T 
FULLY TRANSISTORISED 
40 WATT 
EQUIPMENT 


The new Murphy passenger announcement equipment which will be 

on show for the first time at the SBAC Exhibition next month is a 
particularly attractive proposition for both existing and new airliners. 
Being fully transistorised, its weight, size and consumption are astonishingly 
low for such a high power output. 


SIZE — A.T.R. short. WEIGHT — Approx. 8.0 Ibs. 
POWER OUTPUT — 40 watts. 


Further technical data: 


! 

! 

! 

! 

i 

; SENSITIVITY 
; Speech — 2 mV 

: Music — 2,8 volts 

; FREQUENCY RESPONSE 

; Music — 120-7000 cycles 

: Speech — 120-7000 cycles with variable attenuation 
! up to 15 db’s on both bass and treble 

! 

: TOTAL HARMONIC DISTORTION 

. Less than 7.5% at 40 watts output 

; GROSS MODULATION 

; Less than 1 mW 

; SIDE TONE OUTPUT 

: 50 mW 

; SWITCHING FACILITIES 

: a. Music-Speech 

; b. High-Low Gain 

! c. Microphone 1 - On/Off 

; d. Microphone 2 - On/Off 

; (Over-ride facilities are provided) 

; TEMPERATURE RANGE 

: —80° to 55° C (without forced cooling) 

; SUPPLY 

; 26.5 to 28.5 volts D.C. 

CONSUMPTION 

; 80 watts at max. output 

' 
i] 
! 
1 
' 


This equipment conforms to 
AIRINC specification No. 404 


Advice and technical information about the above equipment are available 
on request from Electronics Division ; 
Murphy Radio Limited, Welwyn Garden City, England 


murphy 


CRC 49 


843 














EDO LORAN 


SELECTED BY THESE INTERNATIONAL CARRIERS 


> BAT 
(QANTAS) =—- ERE 


Basic long range navigation for jet aircraft 
ordered by these airlines will be provided by 
the new Edo Loran. Cockpit-mounted, pilot- 
operated, Edo Loran gives precise fixes on 
direct-reading cockpit display. Weighs only 
29 pounds. 








AIR FRANCE 


For illustrated brochure, write Dept. X-8 


Sido 


re RPORA 
| NST _—« CORPORATION 


COLLEGE POINT, NEW YORK, U.S.A. 











RADIO-SWITZERLAND 


Limited Company for Wireless Telegraphy and Telephony 


MANAGEMENT : 


Nevengass-Passage 2 


SEND YOUR TELEGRAMS 


VIA RADIOSUISSE 


Direct wireless connections with all parts of the world 


Telegrams « Via Radiosuisse » may be handed in at any 


Swiss telegraph office 


Charges are the same as for wire telegrams 























AMERICA’S 
MOST POPULAR 
AIRCRAFT RADIO 


NARCO VC-27 SIMPLEXER 






















Versatile low cost, high performance, wide-band, 
27-channel VHF transmitter/receiver. Receivers 
from 108 to 127 me with crystal-calibrated 
tuning; transmits between 118 to 126.7 mc. 
7-10 pounds installed. NARCO OMNIPLEXER 
attachment provides VOR navigation. 








NARCO OMNIGATOR Mk 










Complete NAV/COMM_ package. Combines 
27-channel VHF transmitter, VHF receiver with 
tone tuning, VOR/ILS localizer, 75 mc marker 
beacon receiver. Widely used for instrument 
operations. 17.9 pounds installed. 





NARCO SUPERHOMER 


Most widely used VHF NAV/COMM unit. 
Includes VHF receiver, 12-channel transmitter, 
VOR navigation. 11 pounds installed. 


Narco also builds other NAV/COMM equipment including the famous 
Sapphire 1016 A - 90-360 channel transmitter; 90-560 channel receiver. 
CAA-approved for scheduled airline use. 


For full information write or cable: 


AIRCRAFT SUPPLIES, 
Teterboro, N. J., U.S.A. Cable VANDUSAIR 


NARCO world-wide Distributors 
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INCREASED / inthe 215 me \ 


SIGNAL i to 260 mc \ 
POWER ; telemetering band \ 


size: 3.56" W x 5.312" L ! 


x 3.00" H ! The Model REL-10 R-F Power 









Amplifier is a high-output unit 


\ 
\ 
\ 
\ 
\ 
| 
! 
| 
for airborne applications. With ! 
power outputs from 10 to 100 
| 
| 
| 
| 
| 
| 


; environmental requirements. 

For full specs, write for | 
Data File i 
I N- 500-1 / 


RHEEM MANUFACTURING COMPANY / ELECTRONICS DIVISION 


7777 Industry Avenue, Rivera, California, U. S. A. —~ Phone: RAymond 3-8971 
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S.F.E.N.A. 


SOCIETE FRANCAISE O’EQUIPEMENTS POUR LA NAVIGATION AERIENNE 












DEPARTMENT OF EQUIPMENTS 


Automatic pilotes 
Horizons 

Directional gyros and 
rate gyros 

Magnetic compasses 
Servo Mechanisms 
Magnetic amplifiers 


ELECTRONIC DEPARTMENT 


Ranging and guidance 
for aircraft and missiles 
Telecommand and Telemetring 
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@ from the crash of a bird to a shell 


@ from zero speed to Mach 2 


from —56° to +160° C 


GLACE TRIPLEX - LONCJUMEAU 


25 & 29, Rue du Pont, NEUILLY (Seine) - Tél. MAillot 49-35 et la suite 


COSTRUZIONI AERONAUTICHE 
GIOVANNI AGUSTA 


50 years of 


DRAGER 


oxygen 
and 
revival 


equipment 


DRAGER 
CASCINA COSTA (GALIARATE) 


ITALIA 


Telegrams : AGUSTA-GALLARATE Telephone : 21767 - 21768 - 21409 - 20109 D R A G F R W E R K L U B E C K 




















MATRA 


SPECIAL MISSILES 
ROCKET LAUNCHERS 
AUTOMATIC PILOTS 


27, Quai de Boulogne BOULOGNE S/SEINE MOLitor: 60.10 











New Prices from October 1st, 1958 


Despite constantly rising production costs during 
the past few years — for printing, paper, salaries, etc. 
—the price of |Interavia Review of World Aviation 
has not been adjusted accordingly. Now, however, 
the Publishers find themselves obliged to conform 
to the general price trends with the introduction of 
the following subscription rates and single-copy 
prices from October 1st, 1958: 


One year Price per 
subscription issue 


9.00 1.00 

2.12.6 4/6 

32.— 3.50 

28.— 2.80 

Denmark » 55— 6.25 
Germany 32.— 3.50 
France Ffr. 3500.— 350.— 
L/| 4640.— 500.— 

1.00 

4.40 
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GUN FIRE CONTROL SYSTEMS FOR MEDIUM A.A.A BATTERIES 





Gun fire control system for 40mm guns 
























Already being 
delivered to 
several N.A.T.O. 
~ countries 





Simplified operation 

High mobility and quick emplacement 
Quick computation of gun data with 
maximum accuracy/Training of maintenance 
personnel has been simplified considerably 
through the application, wherever possible, 
of techniques and components similar to 
those employed ih the design of the 
Contraves F/90 Director. 
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“There shall be wings! If the 
accomplishment be not for me, 
tis for some other.’ 
LEONARDO DA VINCI (1452-1519) 
genius of the Renaissance, who 
wrote the first treatise on 
the mechanism of flight in 1505. 


CONVAIR JET-LINER 


MASTERPIECE OF 


DUGOMHEEUIEG — 


. ~ By utilizing the ultimate in modern engineering concepts, Convair’s Jet-Liner 
is the 20th Century realization of Leonardo da Vinci’s hopes and visions of nearly 500 years ago. Fastest and 
finest for the new jet age, the Convair 880 Jet-Liner is truly a modern masterpiece of engineering! 


_ 


A DIVISION OF GENERAL DYNAMICS CORPORATION 


Among airlines first to offer Convair 880 Jet-Liner service will be TWA, DELTA, TRANSCONTINENTAL (Argentina), REAL-AEROVIAS (Brazil) 





